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FOURTEENTH DAY. 

Allahabad, 21st November 1902. 


Witness No. 1.—Mb. E. "W. Ricketts, Manager, Court of Wards, Rae Bareli, 


1. Q. (The President.)— How long have yon had 
experience of these parts?—1 have only just gone to K«e 
Bareli, but I have had the managing of Court of Wards 
Estates for 22 years. 

2. Q. In what districts ?—First in Etah, then in 
Gorakhpur and Barabanki. 

3. Q. Have you had much to do with introducing well 
irrigation?—Yes, in all three districts. 

4. Q. How much irrigation appertains to a good well 
in an average year?—It would command 30 or 40 acres in 
a season. 

5. Q. How much will it actually water in the course 
of a year ? A great part will bo twice watered. How many 
acres of crop can you take off it ? —About 26 acres. 

6. Q. What depth of water does that allow forP 
—That makes the difference. The depth of water varies 
from 20 to 30 feet below the surface. 

7. Q. With liow many pair of oxon ?—With ordinary 
wells they work two buckets. Each bucket has one pair of 
oxen. I do not say that the whole 20 acres watered will 
belong to one man, or that one man's bullocks will be work¬ 
ing all the time. There may be half a dozen pairs of bul¬ 
locks belonging to different men. 

8. Q. Do you find that there is much dispute among 
the people about a well ? Does a well belong to one man, 
or are there shareholders ?—It either belongs to the land¬ 
lord or to one tenant. I have very seldom seen an instance 
where two or three own a well; but everyone is allowed to 
use a well. 

9. Q. Do they pay ?—No, but the owner has first 
choice. 

10. Q. They do not fight over it?—I have never seen 
any disputes. 

11. Q. What does one of these wells cost P—Perhaps 
they would have to carry down to 40 feet before touching 
the clay ; one such would cost Rs. 250. 

12. Q. How many years would that last P—Thirty or 40. 

13. Q. (Mr, Muir-Mackenzie.) - Is there any reason 
why it should not last for evor if it is properly kept up P 
—Jf it is carried down to a proper foundation, it will last any 
number of years. If the foundation gives way, the well 
falls in. 

14. Q. (The President.) —Is there much doubt as to the 
selection of a site P Are there bad shots made P— Yes. Bnt 
we make expensive wells systematically in the Court of 
Wards. We take trial borings, and we are careful in 
selecting the site in the first instanoo. 

16. Q- Do you find that you have to take two or three 
borings before you strike on the right place P—Yes, four or 
fivo sometimes. 

16. Q. What are the points that make you reject a 
site?—The main object is to get a good firm foundation or 
mota for the cylinder. If we get down 50 or 60 feet —that 
is prohibitive, the cost is too much. 

17. Q. Would you occasionally find tho mota 40 feet 
deep in one place and 30 feet only two acres away P —Yes. 
In one village can be found two or three varieties. 

(Mr. Roberts.) —There are instances where the well is 
twenty yards off. 

18 Q. Would you advise that at head-quarters there 
should he boring materials available to help the agricultural 
classesP—It would be a great help and the Land Records 
Department, has within the last year introduced that system, 
They have a practical man, a Koorkee overseer, Ahmad 
Hosain. He has done a lot of well sinking and is a most 
excellent man. 

19. Q. Is he available to go from ouc district to 
another ? —Y r es, any zainindur can have bis services hy pay¬ 
ing a fee of Its 10, and he takes boTing tools from tbe Land 
Records Department and makes as many trial borings as 
necessary and looks at old wells. 

20. Q, Is it generally known?—Leaflets have been 
issued broadcast umoug the talukdars hy the district officers. 

21. Q. Is there only one man of this sort for the whole 
of the provinces P—Only one at present. He is the only 
man I have met who knows anything of the subje<\ of the 
practical working of wells. 

P. P. 


Mr. E, IF. 
Ricketts. 


22. Q. A zawindar who applies to the department can 
have his services?—Yes. 

23. (J. To make the thing generally useful more than 
one man is wanted for such a large country as this P—Yes. 21st Nov. < 3 

24. Q. Should one man be in each district P—He ——* — 

would not have enough to do ; hut one to each division would 

be a great holp. 

25. Q . Have you bad much experience of zamindars 
applying for takavi advances for wells?—My own experience 
is wholly of tenants ; they are always asking for them. 

We always help them as far as we can. 

26. Q. Do you spond largo sums in that way ?—Yes ; 
we take 6J per cent, interest on our advances. 

27. Q (Mr. Muir-Mackenzie.) —What is the largest sum 
you havo given on any one estate in one year?—Rs. 3,000 
or Rs. 4,000. That includes seed and cattle. Most of our 
estates are generally so insolvent. 

28. Q. (The President.) —Had you canal irrigation in 
your estates in Etah P—Yes, nearly all canal irrigation, the 
Lower Ganges and Upper Ganges. But they used to build 
wells there too, where the canals did not go. 

V29. Q. Did you form the opinion that tho soil had 
deteriorated on account of the irrigation ; that reft or oosa 
lands had increased P - It is 18 years since I left those parts. 

30. Q What is the irrigation in Goraklipnr ? Tanks 
and wells. Water is eloser to the surface there than in 
Oudh, 

81. Q. Have they small private canals taken out from 
the streams P —Those have only been made by the grantees 
up in the north, Mr. Bridgman and Mr. Pcpye. They have 
a regulation system of canal irrigation and we tried t<> 
copy them in Court of Wards Estates. We dam up a lot of 
little streams and natural depressions and form reservoir* 
with sluice gates. 

32. Q. T!ie irrigation there is chiefly rice, T suppose ? 

—Yes , and wheat in the rabi. 

33. Q. Do native zamindars adopt the same means a* 
the grantees P—They have not much enterprise on those 
lines. 

34. Q. Were you up there in the famine timeP—I wa» 
in tho Barabanki district in 1896-97. 


35. Q- Was it felt thore to any extent?—Not so 
severely as in other parts of the country, 

36. Q. Barabanki is all well irrigation P—Yes, and 
tanks. No canals. 

87. Q. (Mr. Muir-Mackenzie.)— In places where you 
made these wells did you get any increased rent?—Yes. 

38. Q. At oncep—As soon as the well comes into use. 

39. Q. Py agreement with the tenant ? —Yes. 

40. Q. Had you any difficulty in securing enhanced 
rent P—No. 

41. Q. And then you got an exemption, I suppose, from 
an increase in assessment?—No. 

42. Q. Were your wet lands assessed at the wet rate at 
the next assessment P— I suppose so. We got no concession 
on the Barabanki estates. At least we knew nothing about 
it if any concession was given. In Gorakhpur we asked for 
concessions. 

43. Q. Did a revised settlement take place in your 
tixneP—In Gorakhpur and Barabanki. In Goraklipnr the 
grantees asked that the capital spent on improvements 
might be taken into consideration and they got some con¬ 
cession, I think; but I do not, know for certain whether 
concessions wore given in CouTt of Ward Estates or not. 

44. Q. You are not 6ure that they were not P—No. 

45. Q. (Mr. Roberts.) —Tho chief wells were in Dumri 
estate ?—Yes. 

46. Q. Was not the settlement made before you built 
your wells ?—It was going on. There were very few built 
before the settlement. The wells buiit in my time were 
built after the settlement. 

47. Q . Were not Mr. Kennedy’s wells brought to the 
notice of the Settlement Officer?—Yes; but 1 cannot 
remember whether we got any concession or not. The other 
landlords, Mr. Pepye and Mr. Bridgman, who spent, large 
sums of money on irrigation works, 1 know, got some 
concession. 
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Mr. E. W. 48. Q. (Mr, 3fuir -Mackenzie.)— When you made the 
Ricketts. wells yon thought it quite possible that the assessment on 

- the well lands might lie raised ?—I did not think about it 

Slit Nov. 02. one way or the other. 

' 19. Q. Then if it had been raised, would it have been 

worth while to make the wells ?—Yes, 

60. Q. Are many wells made by your tenants P—Every 
year. 

61. Q. When they make wells do you get an increased 
rent from them? —Not if they build the wells at their own 
expense and without any assistance from us. 

52. Q. In the latter ease, even if they have paid back 
the advance with interest, do they have to pay an increased 
rent ?—1 do not, as a rule, take any increase from a tenant 
who sinks a well at his own expense; only where wo assist 
him. 

63. Q. .Do other zamindars take enhanced rents ?—Yes. 

64. Q. (Mr. Roberts.)—but explain the nature of the 
assistance. It is not merely advances of money; is it ? - 
We give them all the fuel to burn their bricks and wood for 
the well curb. 

65. Q. (Mr, Muir-Mackenzie.) —In virtue of your 
assistance vou feel entitled to take the increase of rent ?— 
Yes. 

60. Q. Does that assistance cover all the expense that 
the tenant incurs F—He has no expense besides the making 
of the bricks and masonry and the sinking of the cylinder. 

57. Q. What increase do you get ; the full wet rate? — 
We take the legal enhancement in Oudh—one anna in the 


71. Q. In a dry year a well serves you better than a 
tank P—There is no comparison between the two. 

72. Q. Are the tanks made hv bunds thrown across 
depressions P—That is ono way to form reservoirs. But the 
ordinary tank is just dug. 

73. Q. And the latter are used for irrigation ?—Yes; it 
is the most popular means of irrigation, beeauso it is the 
cheapest apart from canal tracts. Where there are wells 
evou the first waterings will be always done by tanks, and 
when the latter are exhausted, they resort to wells. 

74. Q. Ts the spring level in the neighbourhood of 
tanks higher than away from them ?—Certainly. 

75. Q. Do the tanks silt up ?—Yes; we are always 
deepening out tanks. 

70. Q. Does that pay?—Yes. 

77. Q. (Mr. Roberts.)—IT ave you done that except as a 
famine work?—Yes, in ordinary year's too. 

78. Q. (Mr. Muir-Mackenzie.) —Do you also deepen 
the reservoirs behind the bunds p— Yes. 

79. Q. You do not prefer to raise the bund? —We can¬ 
not raise it beiond a certain limit; we should flood the land 
at the back. 

80. Q. Are the poople on these estates always keen 
to get advances for wells?—Where money is available 
on the estates they are keen enough, and we often have 
to refuse when wo have run short of our allotment when 
the estate is in dobt. When we cannot give cash advances 
we are always ready to help them in other ways with fuel, 
etc. 


rupee. 

(Mr. Roberts .)—In the North-West Provinces there 
is a strict occupancy tenancy in which enhancement 
can only ho made according to law. In Oudh there aro no 
occupancy tenants at all, and all the occupancy tenants there 
are riot occupancy tenants in the same sense. They are 
a different class of men. The ordinary tenant in Oudh had 
no tenant right at all until tho new Act. The Oudh Act 
made a provision to protect them, providing that when a 
tenant cultivated land or held it for seveu years without .- 
being ejected, the landlord could either eject him at the end / 
of seven yearn or raise his rent one anna in tho rupee, but 
not moro than that. That is what is referred to. 

(The President .)—And he insists in all cases that the 
tenant should either pay an extra anna or go P 

(Mr. Roberts.)—Yes, hut he has to pay compensation for 
improvements. The tenant cannot resist the ejectment. 

68. Q. (Mr. Muir-Mackenzie.) — If a landlord makes 
a well,does ho still get only one anna in the rupee?— For 
improvements we can get a highor enhancement than one 
anna in the rupee under section 49. To take a higher 
enhancement is agreed to between the parties, 

69. Q. Do you consider that such enhanced rent as you 
have boon able to get has paid you for your outlay? —The 
Court of Wards are conteut if they get interest on their 
money. We do not seek to get back our capital. 

60. Q. As regards wells made at your own expense?— 
Yes. 


81. Q. You would like to have larger cash allotments if 
thev could be made P—If money were available, we could 
find use for it, 

82. Q. (Mr. Rajaratna Mudaliar ).—Have your ten¬ 
ants to pay solan mi to the landlord before they get permis¬ 
sion to dig a well ? —Not in the Court of Wards. 

83. Q. But what is the custom ?—I have not hoard of it 
here. 

84. Q. Do the tonnnts construct wells even without ask¬ 
ing permission P—No. 

85. Q. You said a fee of Rs. 10 is to he paid for the 
boring instruments. Would the landlord hope to have any 
number of borings he liked for that fee ?—For that fee he 
gets the adviec of the well expert of the Agricultural De¬ 
partment, who gives an opinion on new sites and on old 
wells that have gone wrong. The fee is for each visit, which 
may be utilised to give an opinion ou more than one well. 

80. Q. Suppose the landlord wants 60 different Bites?— 
That would be unreasonable, hut 1 have had the expert in¬ 
spect something like six different sites for one fee—wells built 

by the Court of Wards in previous years which had gone 
wrong. lie gave an opinion on each well. 

87. Q. Do the tenants avail themselves of the services of 
the expert P — Ho has only recently come into existence; some 
zamindars of the Barabanki district got him, but th# 
tenants have not gone so far as that yet. 

88. Q Will not tenants regard this fee as excessive P— 
Probably. 


61. Q. You would expect to get the interest in the 
shape of enhancement of rent ?—Yes. 

62. Q. What do tho other landlords do?—They try to 
get back the whole of their money. 

63. Q. And the tenant does not generally object to this 
moderate enhancement equivalent to interest on the 
money ?—They are very willing to pay it to get the well. 

64. Q- What is the character of the boring machinery 
of tho Agricultural Department ? Ts it very elaborate and 
expensive, or just a oountry machine P—In the Barabanki 
district I bought two sets at between Kg. 400 and Es. 500 
a set. 

65. Q. Is there any country system of boring with 
cheap machines?—No. 

66. Q. With your machinery how many wells could yoa 
bore for in a season P—Tho operation takes a few days only. 
Sometimes if the site is a suitable one, wo proceed to 
build our wells. 


89. Q. Do not the ordinary people use an iron rod to 
test whether the soil is suitable ; a rod about 14 or 15 foet 
long ? — When they have carried their well down to a certain 
depth and have not struck water, they do not sink anv fur¬ 
ther, but pierce a hole in the mot, perhaps to four or 
five feet, and tap the spring that, way. 

90. Q. (The President.)—'that does not tell anything of 
the futuro supply ? — They get no information ; it is simply 
to get at the state of the soil ; how thick the mot is and 
what is at the bottom of it,. 

91. Q. (Mr. Rajaratna Mudaliar.) —Did you get any 
loans from Government under the Lands Improvement Act 
for the estates you were in charge of P—If the estate is sol¬ 
vent, it uses its own money. If we want the money, we can 
always get it. 

92. Q. (Mr. Muir- Mackenzie.) —The Government will 
not advance to a deeply indebted estate, I presume. 

(Mr. Roberts.) — Not unless there are special rea- 

on s. 


67. Q. That means you would not get through more 
than two wells a month with an average of two or three 
borings for each well ?—At least foul' wells a mouth. 

68. 0 About 30 wells a year ?—Yes, with one set of 
t^ols. 

69. Q. Do the tanks dry up in Gorakhpur in a year of 
drought ?—Yus. 

70. Q, And how do the wells last P—The spring level 
drops, hut the supply of a good well holds out. 


93. Q. (Mr. Rajaratna Mudaliar.)—'Why does the 
boring sometimes take a week?—They have to drive a hole 
into the ground down to the water level. Sometimes they 
have to dig down 2ofcet. Then they start boring opera¬ 
tions from the water level. Sometimes, if they gtrike a rock, 
they might be stuck 15 days ; that is to say, beds of ktinker, 
not rook. 

94. Q. (Mr. Muir-Mackenzie)—T)o you generally glow 
cereal e.-ops under the wells ?—Ycb, principally rabi and 
eugarcam. 
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95 . Q. You use a good deal of manure for the crops irri¬ 
gated by wells P—The cultivator puts on as much manure 
as he can get. 

90. Q. Not having manure does not prevent him from 
irrigating P—No. The whole of tho rabi has to be irrigated 
practically. 

\/97. Q- Have you formed any idea as to the possible limit 
of the number of wells in any given neighbourhood. Would 
there be any danger of exhausting tho sub-soil water or 
lowering the spring land if you attempted to put in a well 
for every 20 acres ?—I have never had wells so closely group¬ 
ed in any part. 

^ 98 , Q. Then if tho numbers were doubled?—I do not 
think it would make any difference ; the number of wells is 
always increasing. The cultivators dig kachcha wells almost 
every year, and they fall in again. 

^ 99 , Q. Do they ever come to as many as ono well to 20 
acres P—No. 

100. Q. And ono well does not rob another? —No. 

101. Q. You never find the people reluctant to make 
wells. Everybody is exceedingly keen?—-Yes. 

(Mr. Roberts.) —You said there is no difficulty about 
getting enhancements when a zamindar builds the well, 
but 1 do not think that can be put down as universally 
correct. Have you not had difficulties in getting enhance- 
ment ?—We do not build wells entirely for the sake of en¬ 
hancement ; but we have no difficulty in getting 6 j per cent. 

102. Q. Do not you know of an instance where the ten¬ 
ants, rather than pay an enhancement, refused to tako the 
water ?—Yes, we had some cases in Dumri estates. 

103. Q. What was the reason in that case?—It was 
partly that the sites were not very carefully selected. Tho 
tenants said they could have their own wells and other 
means of irrigation, and the wells were expensively built. 
They cost Rs. 1,000 and Rs. 1,200 and the interest on that 
came to a lot. 

104. Q . Rut the enhancement subsequently obtained was 
equal to the interest on the outlay ?—1 think so. 

105. Q. Do you know of a feeling among native landlords 
against the making of wells by tenants P—Yes, unless they 
enter into agreements about compensation. 

100. Q■ They want, to know what compensation the ten¬ 
ant will claim at the end of his tenure when he is going to 
be ejected. They settle the terms beforehand ?—That is 
in Oudh. 

107. Q ■ In other words, they do not give the tenants per¬ 
mission to dig wells so freely as the Court of Wards ?—I 
may say they do not encourage them vory much to build 
wells. 

108. Q- The landlord cannot turn a tenant out without 
paying compensation for improvements. That leads to liti¬ 
gation. The natural course is for the tenant to claim ten 
times what his improvement is worth and the landlord to 

ut it at half ; and it is a troublesome thing to deeido. It is 
ifficult to value a well when it is built, and rather than sub¬ 
ject himself to a claim that might he passed by a benevolent 
Deputy Collector, the landlords like to guard themselves by 
takin" an agreement from the tenant that the cost of the 
well was only to be put at a certain sum, and that he should 


not be allowed compensation for it if he keeps the fields for Mr. E. fF. 
10, 15 or 20 years. 1 have seen agreements like that. Ricketts. 

109. Q. (Mr. Muir-Mackenzie.) —Are, these valid?— g , .T ’ n „ 
The old ones wore. An agreement as to tho value of the^ 0V ' 
compensation would be valid. 

110. Q. (The President.) —You have said that the rahi was 
entirely dependent on irrigation. _ I suppose there is a great 
deal of rain grown with the rain in Rarahanki?—The rabi 
started with rain in October gets on all right, but there is no 
rabi that practically comes to maturity without irrigation. 

HI. Q- (Mr. Muir-Mackenzie.) -I understand you had 
a practice of making wells through selected tenants ?— Yes. 

112. Q. You found that when you made them through 
contractors they were too expensive ?—When we built them 
ourselves they were more e.xpensivo. 

113. Q. What is the system? You give the tenants some 
money ?—Yes, and fuel for bricks, and whatever wood is 
required for the kerb, and a sum of money. 

114. Q. Yon supervise the building ?—Yes ; that is the 
system Court of Wards 1ms recently introduced, and it is 
much better than building expensive wells through con¬ 
tractors. 

115. Q. That money is not a mere advance, because the 
well remains your own P— Yes. 

110. Q. From time to time it has been suggested that 
Government should make wells, but ono of the prinoipal 
objections is that it is very expensive. If Government 
adopted some such method as yours, would it be aide to 
make wells less expensively ?—Yes, but to whom would the 
well belong? 

117. Q. To Government. This is as an alternative to 
the iakavi system ?—What return would the Government 
expect for the money laid out P 

118. Q. I was coming to that. You do take return?— 

Yes, our 6 per cent. 

119. Q. And the tenants are perfectly willing to encum¬ 
ber themselves with that increase of rent?—Of course. The 
suggestion 1 might make would I e that Government might 
put upon the land a sum sufficient to carry interest on the 
money. 

JUO. Q. You bad a good deal of ordinary irrigation work 
on tho Court of Wards estates in the famine r—Yes. 

s/]21. Q. What did it principally consist ofP—Deepening 
existing tanks and clearing out silt. 

122. Q. You got a good deal of increased irrigation out of 
thatP—in subsequent years. 

123. Q. (Mr. Rajaratna Mudaliar )—When the wells 
are constructed with estate money by tenants, who is respon¬ 
sible for their up-keep ?—The estate. 

124. Q Do you generally employ the tenants of the lands 
in which the well is to be suns P—Yes, the tenant himself 
comes forward and says that be wants to have a well in hi* 
holding, and that is the man who gets the money. 

125. Q. Does he contribute any portion of bis own 
labour?—lie may. It often happens that he spends a little 
of his own money too. 

126. Q. Do you take that into account ? — We on’y get 
interest on the actual money given, and we do not lake into 
account tho material supplied—only the cash. 


\VitnE68No. 2.— Mi'KSHI Alam Ali, Deputy Magistrate, Fatehpur Division, Lcwcr Ganges Canal. 


(To the "President.) —1 have been investigating the possi¬ 
bility of canal irrigation in Mirzapnr. There exist good 
facilities for irrigation, ohiefiv kharif In a year of good 
rainfall the people will not take water exoept for paleo of 
chena and a hi at end of rains. Very little wheat is grown. 
Rice and kodo in the kharif are tho only crops. Tlie 
rice is inferior and could pay very little. Government will 
get no return except in dry years from saving in relief. 
On the Belan on tho first id miles thcro is not much 
hope of demand for water except for rice in dry years. I 
do not know the Shahabad district. There is a great deal 
of mar on the Rolan for tho first 14 miles which 
produces rabi without irrigation oxcept in very dry years, 


In ordinary years this soil, if irrigated, is attacked by rust Muntht . 
and other diseases. We grow rice in the mar. Relow -dlam Ah. 
14 miles half the soil is mar and half of s lighter description. ~ 
Wheat is grown in mar soil only and very little even 2*st ^ ov 

there. Rico is the chief erop ; there is very little reh. - 

In the Kavamnassa half is black soil and half other 
kinds of soils. Ail of them want water. Many tanks have 
been made in the Karamnassa tract, but very few in the 
Rolan. Thcro have been no signs of irrigation from the 
tanks which were made in the famine. The famine was 
very severely felt in our part of the country. The cultiva¬ 
tion is poor both on the Belan and Katamnassa. 


Witness No. 3.—Mb. J. IVIcCat.lum 

1 Q, (The President.)— How long have you been at 
Cawnpore, Mr. Wright ?—About eighteen months; but I 
was there once beforo as Joint Magistrate for about two 

years. 


Wright, Collector of Cawnpore. 

2. Q. What other districts have you been in ?—I have 
been in a good number of districts. I have been in 
Ghar.ialacl, Muttra, Basti, Gorakhpur, etc. 1 have been 
pretty well all round the province. 


Mr. J. 
McCalluiri, 

Wright. 

21st Not. 0 2. 
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3. Q. Yon were not at Cawnpore during tbo last 
i famine in 1896-97 P—No, but I was at Etawab, tbe next 

district. 

4. Q. Then perhaps you could speak for Etawab as 
well as Cawnpore?—1 tbink I may be able to speak for 
them both. 

6 Q- Do you think for either ono or the other muoh 
more is neceasarv to protect them from famine in the 
future ?—I have brought you a map of Cawnpore and you 
will see from it that Cawnpore is thoroughly welt protected. 
There is ono canal running right down nere j there is another 
canal round here ; there is a third one running down here ; 
there is a fourth one running there and a fifth one running 
there (indicates them on the map). There are five canals 
in all ; I do not see how you could get another canal in 
thero.' Etawah is fairly woll protected except across the 
Jumna, whore nothing can be done. 

6. Q. Wo have bad in our enquiries to go into the 
question of takavi advances for wells a great deal, not for 
other improvements, VVe have asked questions about them 
in every district we have been iu, and wc found that there 
was a very general feeling that the people do not know that 
they can have them, or if they do know, they do not like 
to take thorn. Wo also heard that iu some places they 
wero not availed of, and in other places they were greatly 
availed of. What is your experience ?—I think they 
all know about it. In Borne districts they do avail them¬ 
selves of it, and in some districts they do not ; in soroo 
districts they are made to avail themselvos of it. 

7. Q. You mean it is pressed upon them?—Yes. The 
only objection that they have to taking takavi is that the 
underlings at the tahsils take so much. I should prefer 
to send tho money to them by money order, if one could. 

8. Q. {Mr. iluir-Maekenzie.) —Could one not ?—I 
suppose oue could very easily, if the board authorised him 
to do it. 

9. Q {The President.)— Should there he a speoial officer 
for this purpose in every district, and with a bag of rupees 
to go about and start.this ?—1 don't think be will do any 
good. 

10. Q. We wero told that the Collector had a great 
many other things to do besides attending to this; and 
that although it was an excellent tiling to multiply irriga¬ 
tion wells, it could not bo dune, tecausc nobody had any 
time to attend to it?—I don’t think so. T have never 
fouud that iu my expericnoe. It would only bo the case if 
the applications were veiy numerous. 

J 11. Q. Has the Collector enough money at, his dis¬ 
posal always except in times of famine ? —That is another 
question altogether. I have never had to refuse an ap¬ 
plication yet, because there was not enough money. 

12. Q- You Bay in some eases it hag been forced upon 
the people. Is that due to tho over-7.enl of the tahsil- 
dai'B P — Yes. When I use tho word “force” 1 don’t mean 
to say that anything illegal is done. The tahsildar goes 
about and gots the zamiudar to take money for wells. 

sf p 3 Q {Mr. Muir-Mackenzie.)—T)o(:a he persuade him 
legitimately? Does beget him to see the advantage of 
jt p—You could hardly go so far as that, but he does not 
use illegitimate means. 

-J 14. Q. {The President.)—A little parental treatment, l 
suppose P -Yes. A little moral suasion. 

15. Q. (Mr. Roberts.) —There is no discrimination used 
when a mnu applies f 1 r money for a well; is thereP lliere 
is no enquiry as to how much money is necessary t.o build 
that particnlar well, or is the zauiindars estimates about, 
his requirements accepted?—In a district protty much the 
same amouut is given for eaoh well. 


20 . Q. How many years do you generally grant them for 
repayment?—I consider the applications, and if the 
request is only for a small well, the applicant finishes it 
within tho year ; if not, two years ; but I have known tho 
ease of a man who has had the period extended to three 
years. 

21. Q. You don’t extend the period of repayment to 
auything like over twenty years?—No ; I think I am right 
in saying that we never give more than three yuars for re¬ 
payment. t have never given more than three years my¬ 
self. 

(Mr. Roberts.) —The law limits to 30, I think. 

22. Q. (The President.) — Do you think that the 
loans would he encouraged if there was a longer timo 
allowed bol’oro the increased assessment was loviod upon 
tile land watered?—I don't think it would ever appeal to 
the zamindavs or kashtgars. They never look so far for¬ 
ward as that. 

23. Q. But if It was for everP—I don’t know what in¬ 
fluence it would have if it was for ever. 

21. Q (Mr. Muir-Mackenzie.) —Do von think thoy 
would understand it?—1 don’t think they (lo. They don’t 
tmuble about it. 

v 25. Q. (The President.) -Have you seen frequent cases 
of land deteriorated by canal irrigation P —No. 

MiG. Q. Not rehf —Not very muoh. I was on special 
duty in Muttra to enquire into that, hut I found vorv little 
deterioration indoed. 1 have known cases in Cawnpore 
where there has been a ortain amount of deterioration. 
The people themselves declared that there was a great 
amount, but I found it was not due to canal irrigation ex¬ 
clusively. 

V27. Q It was due to heavy rainfall P—Yes, as much as 
anything else. As far as I could ascertain, tho canal was 
not responsible to any great extent for it. 

sfo8 . Q. A good remedy for it is said to be drainage. 
Have you found instances where lauds have gone to the bad 
and have been restored from drainage?—No. 

\J59. Q. A good deal has boon spent upon drainage as you 
are aware ?—Yes. 

-/SO. Q. A proposal is made to us of filling up tho nuddit 
from the canals near the end of the rains and allowing 
them to be drawn upon for th« rest of the season. Do you 
think that would b» a proper measure P — It would depend 
upon the district; would not it P It would be impossible 
to spoak generally of a thing of that sort. It would be 
almost impossible in Cawnpore ; the nuddis are so low 
down. They do that sort of thing in Basti. 

'J(Mr. Roberts.) —In Basti and Gorakhpur they always 
bund tho little streams after the raiiiB. I don’t think we 
haye anything to teach them about that. 

''•81 Q. (The President.)—Axe tbeso at the foot of the 
bills?--No. 

■s/32. Q. In the Tirhoot district these little rivers come 
down from Nepal, and just when they want them below, 
they aro bunded up by the Nepalese P—Thoro is consider¬ 
able troublo in Basti and Gorakhpur with the Nopalese who 
complain that when these rivers are bunded below it floods 
their lands. The Nepalese have bron fighting for, I 
should say, the last seven or eight years over these bunds. 
They have rathor an elaborate system of private canals to 
the north of Basti and Gorakhpur. 

83. Q. (Mr. Muir-Mackenzie). —Do these canals hold 
out in a year of drought?—Yes. 

34. Q. (Mr. Muir-Mackenzie) —You were in charge of 
Cawnpore curing the big famine P—No, I was in Etawab 
during that famine. 

35. Q. Was trie whole of Etawah afFected P — Not the 


16. Q You mean there is a district figure ?—Yes. If 
there is auything abovo that or below that, I would en¬ 
quire into the mattor. For instance, if a man sends au 
application wanting a thousand rupees for a well, then l 
would make enquiries iuto that. 

17. Q. Except a general idea has tho Collector or tahsil- 
dar sufficient material to judge what it should cost P Not 
accurately. 

18. Q. (The President.)—Have you known many cases 
where the security has been bad and the takavi advances 
have not been recovered ?—I have known one case only. 

19. Q. Is there any objection made to the rate of inter¬ 
est, 64 per cent, being too high?—No, but objeotion is 
made to tho punctuality with which we insist upon getting 
our money back. 


whole; only the southern portion and across the Jumna; 
that high ground here (indicates it in the map); that was 
very bad. 

86 , Q. Did you make kaehcha wells by famiue labour ? 
—No ; I mado advances for them. 

87. Q. Did you get rid of a large sum in Etawah in the 
way of advances in the famine year P—Not very large. 

38. Q. How large?—I don’t know the exact figures, 
but I should think we got through about ten thousand 
rupeeB ; but I would not be at all sure about my figures. 

39. Q. What do you get through in an ordinary year?— 
In an ordinary year we would not givo any advances at all 
for kaehcha wells. 

40. Q. I mean advanoes altogether for wolis and for land 
improvements? — You cannot oompare the two unfortu¬ 
nately. 
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41. Q. Could yon toll mo how much did you get through 
in advance" of ali kinds in Etawah iu tho famlno year ?— 
No; I Ouuld not tell you. 

42. Q. Not oven very roughly. Did you got through a 
lakh of rupees?—Nothing like that. 

43. Q. Half a lakh P—No. I should think it was about 
twenty thousand rupees. 

44 . Q. I don’t suppose you had to taka auy very spocial 
ineasuris to get rid ot a sum no bigger than that f—All the 
Deputy Colieetors went into camp and had money with 
them. 

45. Q■ Don’t you thiuk that might be done every year. 
— Por^tuilYi wells? 

46. Q For advances of every kind so as to prevent the 
intervention of the subordinate staff?—Your Deputy 
Collector has not time to do that. 

47. Q. Then we coaie to the special officer P—Your special 
officer cannot be all over the district at the season for mak¬ 
ing advances. He would have no time to do it. Besides I 
don't like to specialise any work in that way. Something 
always goos wrong when a man is specially put on duty liko 
that. 

48. Q. What do you think would go wrong?—He would 
have so many favourites, and then his work would be super¬ 
vised by nobody. You would have to appoint a most res¬ 
ponsible officer to do that work. 

49. Q. Could you not get a Deputy Collector to do it ?— 
Yes;T have no donbt there are very many able Deputy 
Collectors capable <>l doing it, but I would far rather have 
my own Deputy Collector to doit. 

50. Q Do you think your own Deputy Collector has 
time P—No, He might do something in that way, but he 
would not have time to do it to any great extent. 

61. Q. Would you not prefer the Deputy Collector should 
have the money in his pocket and make the enquiry on tho 
spot and pay the money on the spot?—I see no objection 
whatever to that. I think it would be a good thing. As it 
is, ho gets an order from tho tahsil for the money, aud he 
might as well have the money on the spot. 

62. Q. 1 don't suppose you advocate the construction by 
Government of wells and taking a rate for them ; do yon ?— 
That I should say would be a very good thing to do in 
certain tracts. 

53. Q. Would not yon be afraid tho wolls would bo a 
great deal too expensive ? 

Witness.— Would you take a rate that would pay Gov¬ 
ernment hack for doing it ? 

Mr. Muir-Mackenzie. —Yes. 

Witness. — Then I would not advocate it ; I think it 
would pay Government in the long run ; it would not 
repay Government at once in money. 

64. Q. You would not lake anything even like 4 ) per 
cent, of the cost P—I would not huso it on the cost at ail ; 
I would take enhanced rental from them on the beuelits 
done to their fields. 

55. Q. You don’t thiuk that onhanoed rentul would 
como up to the oust p—No. I thiuk Government would 
only need to do it in tracts whore immediate advantage is 
not so apparent as in other tracts. 

56. Q. Another objection is that if Government made 
the wells, there would be entailed a large amount of super¬ 
vision to see them kept in repair. Do you think that 
would not be the ease ? —No. 

57. Q- I suppose it would cost Government a great deal 
more to make a well of that sort than it would oost a 
cultivator or zamiudar ; would not it P —If it Was to be 
made by the Public Works Department. 

58. Q. If it was to bo made by professional agency ?— 
Yes. 

69. Q. Is there any other alternative way to suggest 
their being mado ? Do you think selected tenants or 
r.amindars should be given money to make wells them¬ 
selves P—I doubt if that would be very feasible. 

60. Q. What way would you adopt P—I can only suggest 
that the mouey be given to selected tenants or zemindars 
and that there be a minimum of professional supervision or 
interference. 

61. Q. Do you think the famine has had an effect in 
educating people to take advances P Do you think they are 
any better disposed to take them than they were?—No. 
I don't thiuk so. 


(Mr. Roberts.) —Is not the whole cultivation by tenants 
done by advances, or how do they do it, with their own 
capital P 

( Witness.)- You mean for seed and so on P 

(Mr. Roberts.) —Yes. 

( Witness.) — in lots of districts it is most certainly ; in 

Cawnpore it is not. 

62. Q. Take districts like Gorakhpur and Baeti. The 
whole cultivation of tenants there is mainly done by 
advances; is it not P —Yes, to a great extent it is. 

63. Q Would it be too high to say that many lakhs of 
rupees are advanced to tenants for cultivation P 

(The President.) —By Government do you meanP 

(Mr. Roberts.) —No. 

(Witness.) —In Basti aud Gorakhpur there are lakhs 
undoubiedly. 

61. Q. Then tho Opium Department gives many lakhs ; 
does not it P—Yes. 

65. Q. And the indigo factories give some lakhsP—Ye». 

66. Q. Would not the advances in all bo about 10 to 20 
lakhs at least P—Certainly, about teu lakhs. 

67. Q. Is not it your experience that most of the wolls 
are built by tenants or by zamindars P—They are mostly 
all tenants’ weils. But you never find a tenant Coming 
for an advanoe for a well. 

68 Q. (Mr. Muir-Mackenzie.) —What is tho reason for 
that if he builds so many wells ? Is there any difficulty 
about Beourity P —1 don’t think there would be any diffi¬ 
culty about surely ; if he were a good tenant, his zamiudar 
would go surety for him. 

69. Q. Is not there an objection on the part of the 
zamindars to tenants making wellsP—No. I don’t think 
here is really. 

70. Q. (Mr. Rajaratna Mudaliar.) —Zamindars grant 
advances to tenants to a very large extent you said. What 
rates of interest do they charge ?— It depends. Siwai is 
the commonest thing. If the tenant is not a good tenant, 
they will take adhai. It depends on the relationship exist¬ 
ing between the zamindar and his tenants. 

71. Q. (The President.) —What is siwai P—One-fourth. 

72. Q. (Mr. Rajaratna Mudaliar.) —Arc Tahsildars 
and Deputy Collectors authorized to grant advances P—No. 
not without the sanction of the Colleotor ; but if a Deputy 
Collector recommends that an advance should be given,most 
certainly it would be given. 

73. Q. Do you see any objection to their being em¬ 
powered to grant loans up to a certain limit P In Madras I 
might mention that. Tahsildars ars empowered to grant loans 
up to its. 250 and Deputy ColleolorB up to Hb. 500. That is 
with a view to save delay P—I see no objection to that. 

74. Q. Will the tenants and landlords weloomc it as a 
boon if the period of repayment were extended to, say, 15 or 
20 years?—I don’t know that they would welcome it as 
suoh a groat boon. They might iu some cases. 

76. Q. At present not more than throe years is allowed P 
—Generally about three years. 

76. Q. Mr. Molony says the rules as to exemption from 
enhancement are not generally understood. Is that your 
experienceP—They are understood so far that no zamindar 
does not know that ho is not going to be assessed imme¬ 
diately. 

77. Q. Are tenants sufficiently protoot.ed in oases where 
they carry out improvements at their own cost ?—Yes, 
undor the Act. 

78. Q. Hub there been any large increase in tho number of 
wells during the last 15 or 20 years P—They are oontiuually 
going on increasing, but it all depends. In some districts 
yon might have a large inoreaso ; iu others, very little. 

79. Q. Has there boon a large inorcase in Cawnpore ?— 
In Cawupore there has not been very much inorcase, because 
tbore has been an increase in the number of canals. For tho 
Iasi four years there has been an increase of 477 pakka 
wells in Cawnpore. 

80. Q. In Cawnpore the area irrigated from wells in 
1899-1900 was ninety-six thousand odd, and 1900-01 
it fell to sisty thousand and odd—a fall of moro than 36,000 
acres P—Yes. 

81. Q. Was there any special reason for this heavy fall P 
—Not that I know of, but perhaps the rains ivtre better 
tfcut year. 


Mr. J. 
MrCallunt 
Wright. 

21st Nov. 02. 



INDIAN IRRIGATION COMMISSION: 


Mr J. 

McCalbum 
Wright. 

‘21st Nov. 02. 


Thakur 
Sitlu Baksh 
Singh. 

21st Nov. 02. 


Mr. W. P. 

Housden. 

21st Nov. 02. 


ft 


82. Q. Was it a very wet year?—I really forget now. 
Tha Christmas rains were very heavy that year. There is 
no special reason that 1 know of otherwise. 

83. Q. Are these areas measured every year for the 


purpose of statistics P—They are not measured everv year. 
The measures are taken nnoe, and then the patteari puts 
down in his Jchasra which is irrigated area and which is 
univrigated area iu eaoh field. 


Witness No. 4.— Thaepb Sitla Baesh Singe, Manager, Manda Estate. 


{To the President .)—In the Iran s-Jumna part of Allah¬ 
abad the northern part called Chaurasi Tappa is capahle of 
being irrigated ; the southern part has no irrigation, as it con¬ 
sists of black cotton soil which cannot be irrigated by tanks, 
wolls or canals. Tanks ore used for watering cattle and 
drinking. The tract lies between the Belan and Tons. 
There is no use, I think, in taking out a canal from the 
Tons or Belan. The proposed Belan Canal would not any¬ 
thing like repay the cost of making it, because of the pre¬ 
valence of black cotton soil. The benefit to the country 


would be out of all proportion to the cost. The black cotton 
soil is sometimes 30 feet deep. Where it is 12 or 13 feet 
the sub-soil is rock, and where 30 feet deep it is sand. 
There are wells in the low lands of Manda and Chourssi, 
both pakka and kaehcha. In tho last 5 years the estate 
has made only three wells, of which two are for irriga¬ 
tion. The revenue of the estate is 1-J lakhs. Where 
wolls arc possible there are plenty' of them. In the 
southern part, the people cannot have wells even fov 
drinking. A pakka well would oust Rs. 1,200 or 1,500. 


Witness No. 6.—Mb. W, P. Housden, Kxeoutive Engineer, Knmaon Division. 


1. Q. {The President] Have you had special experience 
in famine works?—I have had no experience. 1 was 
Personal Assistant to the Superintending Engineer. 

2. Q. Have you had to do with the making of these 
schedules?—Per the Allahabad Division only'. 

3. Q. Were you tied down to the office P—I was in the 
offioo the whola time. 

4. Q. These figures passed through your hands for tho 
Allahabad Division?—Yes. 

6. Q. now wore they prepared ?—By District Engineers, 
as a rule, in consultation with the Exeeutivo Engineer and 
Collector ; then they go to the Commissioner and to the 
Chief Engineer. 

6. Q. Under whom is tho District Engineer?—Under 
the Executive Engiuoer. 

7. Q. Has oach district an Engineer P—Not necessarily; 
there may be subordinate in charge. 

8. Q. And who is the Executive Engineer ?—The Divi¬ 
sional Engineer. 

9. Q. The District Engineer is a member of the Public 
Works Department ?—Yes. 

10. Q. These statements woro prepared by them and 
approved by the Collector ?—Yes. 

11. Q. Were they closely overhauled or practically 
accepted ?—They were practically accepted, the reason being 
that a large number of people hud to be providod for and 
it is difficult to provide for a large number. 

12. Q. Tho bulk of these consists of village tanks iu the 
Allahabad Division?—Yes. There are also works uuder the 
civil officers ; the civil agency schemes would be prepared in 
the Collootor’s office without reference to tho Public Works 
Department. 

13. Q. What was under the Public Works Department ? 
—Roads, drainage, digging of tanks. 

(Mr. Roberts.)— Civil agenoy may ho taken to mean 
village works. 

14. Q. (The President.)—It is very difficult to find these 
works ?—Extremely difficult; there arc a number of works 
that could hardly be called works of public utility. The 
orders are that we must make provision for six months for 
15 por cent, of the population, except in places which are 
canal protected ; there it must he o percent. Lhe civil 
agency schemes must provide for a similar number, 

15. Q Is that throughout tho whole of the United Pro¬ 
vinces?—Yes. 

16. Q. In places like Dehra Dun and Saharanpore ?— 
Yes. In canal protected it is now 5 per cent. 

17. Q. What is a canal protected district ?—Where one- 
third of the cultivated area is protected by canals. 

18. Q. This is made irrespective of tho rainfall ?- Quite. 

19. Q. What is the meaning of the term used by Mr. 
Barlow" drought tract?”—It probably includes Bundel- 
khaud and the southern parts of Allahabad. 

20. Q. How is that laid down ?—I don’t know. I think 
it is an expression that has grown np without' any special 
order. 

21. Q. You were with Mr. Palmer when works were in 
progress P—Yes. 

22 Q. I suppaso it was difficult to find works under the 
high pressure uf time?—There was uo difficulty in finding 


works ; works were found just as they were required. The 
dirticulty was to find useful works. 

23. Q. Since then have these lists been kept up to date? 
—Lists have been amplified in all the districts to work up 
to this percentage fixed by Government. 

24. Q. This percentage was not originally fixed ?—No; 
it was fixed after the famine in December 1900. 

25. Q. What was tho work moat appreciated by tho 
famine authorities; Revenue and Public Works officers? — 
Digging of tanks in some cases and making bunds in 
others ; the work done was okiefiy raising roads. 

26. Q. What sort of bunds were made?—In Bnndel 
khand thoy were simply embankments thrown across the 
valle ys. 

27. Q. Was work done at public expense merely bene¬ 
fiting private individuals?—Notin all cases. Roads for 
example and some tanks. 

28. Q. In any case would it be considered a bar to tlio 
cariyiug out of a work ; the fact that only one or two people 
would benefit?—No ; it was not looked upon as a bar. 
Some tankB could not he useful to anybody but the people ; 
Government would not benefit. 

29. Q. As regards bunds that hold up water in little 
valleys and which would benefit merely a few people, 
were these done by fumino workP—The bunds we put up 
were high ones. 

(Mr. Roberts .)—One exception was the Chakkia. 

(Witness) —My experience is confined to Allahabad. 

( Mr. Roberts.)— Of courso in this way you get a better 
tale of work done. 

30. Q. ( Sir Thomas lHgliam ) —You have been 
connected with these programmes ? —Only for the Allahabad 
Division. 

31. Q. In tho Allahabad Division the great mass of 
relief works are small village works ?—Yes. 

32. Q. You would havo liked moro, but you could not 
find them, I suppose P—I think it works up to 15 per eent 
ol the population. 

33. Q. What is classification “ miscellaucous ” that 
occurs here ?—1 don’t know it. I have not seen this state¬ 
ment before this. 

34. Q. Supposing you had a big tank in a village 
which employed over 5,000 men, would that be called a 
village work? - Yes, unless it appeared in the Public Works 
Department programme. Two programmes have been 
made up. The work would be put into tho village works 
programme if it did not appear in the other. 

35. Q. Bnt any works employing over 5,000 wouid 
naturally he put into the Public Works programme ?—I 
think they would if they employed o,U00 for any length 
of time. 

36. Q. Tho question is whether we may take these 
village works as representing small works that would ouly 
employ a few people?—1 cannot say. 1 have not seen the 
civil agency programmes for village works. 

37. Q- AVhat are they ? 

( Mr. Roberts.) —They are nearly all deepening or 
enlarging existing tanks. 

38 Q. (Sir Ihomas Is there any programme 

of village works?—1 suppose they have programmes iu tbs 
Collector’s office. 
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39. Q< Are they made out by tho Collector?—Yes. 

40. Q. Are they made for each tahsil P—Yea. 

41. Q. Who takes the initiative?—The Tahsildar, I 
think ; in the winter the Collector goes round and sees if 
they arc good enough to be put into tho programme. 

42. Q. (Mr. Muir-Mackenzie.) —Have you got maps 
showing where the different works are situated P— They are 
being.prepared iu the Secretariat. 

43. Q."Will they include village works?—Not the maps ; 
we sent in flap departmental works. 

44. Q. Was there any work done in the last famine 
that you don’t oonsidev to have been of much utility?—A 
great deal in places'; 

45. Q. Particularly what ?—Roads in some cases ; they 
were not continuous ; only bits were made and it lias not 
been found possible to complete them. They would be 
useful if they were completed. 

46. Q. (Mr. Roberts .)—Was tliero not the difficulty 
that the height of the roads was not always determined 
by engineering considerations, but by considerations of tho 
amount of labour to be provided for ?—As a rule, an average 
height of 2 feet was adopted irrespective of actual require¬ 
ments. 

47. Q. (Mr. Muir-Mackenzie.) —You say in some case 
the work was not useful?—Yes. -Metal was collected and 
we have not been able to make use of it. 

48 Q. Why was no use made of it ?—llec&nse it was 
oollocted in a part of the district where there were only 
kachcha roads and tho District Board could not make them 
pukka ; they had not the money to do it and to maintain 
them afterwards. 


of the United Provinces), T suppose the figures in column Mr. W. P. 
13 represent so many units in thousands?—Yes. Iloicsden. 

55. Q. Dividing that figure by the estimated cost in the - 

last column you get for one rupee 37J units for six months • Nov. 02- 

do yeti think the figure is correct p—It is for one day. It - — 

should work to 40. I havo not seen this statement before. 

56. Q. (The President) —One rupee keeps 40 unit 3 
alive for one day?—Yes. One rupee of work estimated 
at normal rates. 

57. Q. (Mr. Rajaratna Mudaliar.) —In the pro¬ 
gramme very little provision is, I see, made for metalling ? 

— I think in Allahabad, Cawnpore, and Fatehporo thoie is a 
fair amount ; I don’t know tho other districts. 

58. Q. (Mr. Muir-Mackenzie.) —Is there any class of 
useful work that, you can suggest to put in tho programrao ? 

—In Lucknow, for instance, you might employ men in level¬ 
ling ravines and making building sites if thero was no 
objection to their working in the station. 

59. Q. I don’t suppose the 80 per cent, standard is ever 
reached; is it ?—I don’t know. To my mind it seems far 
too much for all districts. 

60. Q. (Mr. Roberts.)— Allahabad was a bad district? 

— Yes, and Bandi was very bad. 

61. Q. Did it reach this figure?—At the worst time the 
numbers on works went up to 250,000; that was for a short 
time. 

62. Q. Supposing yon had to provide for only 10 per 
cent,, do you think you could get useful works done in six 
months ? - Not useful works ; that is to say, works that you 
could always maintain. 


49. Q. Can yon suggest anything else that might have 
been provided, and that would have been more useful ?—I 
cannot in the Buildings and Roads Branch; wo can only 
raise roads, dig tauks and make bunds. 

60. Q. What sort of bunds do you think practicable 
only large bunds or a sories of small ones P—It depends on 
the lie of the country ; if it is flat sloping country, a long 
bund would be best; in country where thero aro valleys 
big bunds thrown across the valleys would be best. 

51. Q. Ilow small a bund could be efficiently managed P 
Could you manage a series of quite small bunds P—In the 
south of tho Allahabad district you could. 

62. Q. There are parts of tha country where they would 
be useful?—Yes. 

63. Q. Have any of the tanks dug been used for irriga¬ 
tion?—They woro not meant for irrigation; they were 
simply village tanks deepened. Some would be useful for 
irrigation. 

54. Q. (Mr. Rajaratna Mudaliar). —(Handing to 
witness abstract of latest famine proceedings for districts 


63. Q, (The President.)— Especially if you lay down the 
rule that you aro not to go very far P—There is no difficulty 
iu finding works; the difficulty is to find such as are useful 
afterwards. 

64. Q. (Mr. Muir-Mackenzie). —Could not you get 
larger proportion of useful works, if you had time for con¬ 
sideration P—1 think so ; the programmes were made in a 
hurry and the idea was to prune them later on. As far as 
the canal districts go and tho orders about 5 per cent, are 
now in force, there will be usofnl works done, but whero the 
orders lay down that thero should he 15 per cent, depart¬ 
mental and 15 per cent, civil works ; I don’t think we could 
find useful works even if there was time to work them out. 

65. Q, Could you find work for 5 per cent. P—I thiuk 
so. 

66. Q. (Mr. Roberts.)— One difficulty is that these 
works are primarily for famine relief and any work to ha 
useful requires a lot of expert labour P—Yes, that means 
a lot of money to be spout later on to keep the work in 
proper order. 


FIFTEENTH DAY. 

Allahabad, 22nd November 1902- 


Witness No. 6.— Me. E. A. Molonv, Collector of Gbaiipore. 
(Replies to printed questions .) 


A.—Genebal. 

Question 1.—My answers refer to the Aligarh dis¬ 
trict. I wss Collector of Aligarh for three years from 
March 1897 to March 1900. 

Question 2.—I have no records to refer to and oannot 

say. 

Question 3.—There are no obstaolea to the extension of 
irrigation from— 

(1) sparsity of population ; 

(2) fewness of suitable cattle 

(3) insufficiency of manure ; 

(4) unsuiiabilhy ef soil. 


(5) The Canal Officers can say whether the Ganges 

Cana! has sufficient walor for the extension of 
irrigation. 1 fancy it has if water is ccono- 
„ mized. 

(6) I do not think lack of private capital prevents tho 

extension of irrigation for three reasons— 


Mr. E. A. 
Molony. 

22nd Nov. 02. 


(o) thero is no scope for private canals in the 
district ; 


(b) as to tanks, the digging of the tanks is too 

expensive to be financially remunerative ; 

(c) as to wells, I do not think that want of 

capital is the reason for their non-construc¬ 
tion. Zaminadars who do not go in for 
well-sinking manage to find money for 
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their extravagances or for buyinsr villages, 
so it is olear that want of capital is not the 
chief reason for failure to build wells, 
though it may deter a few. 

Ae to the lack of funds for the more expensive 
cultivation of irrigated crops, I have never 
heard it ovon hinted at as the reason wny 
wells are not built. 

(7) The fear of enhanced revenue assessment is 

undoubtedly one of the causes which 
prevents wells being made. The people 
do rot know the orders, of Government 
about tbe non-liability to assessment of 
revenue of tbe increased rental gained by 
irrigation improvements. When I was 
Assistant Settlement Officer at Lucknow 
no one over pointed out new wells until I 
began to make (inquiries and the peoplo 
learnt by experience that I would assess 
lightly oil land irrigated by new wells. 
Then thpy began to come forward, which 
shows clearly that they had not expected 
such treatment. Even new I beliove the 
intentious of Government are not widely 
known. The Committee might enq.iiio 
how many applications have been mado 
under Board's Circular 1-B. I fancy they 
will he found ridiculously few. 

The fear of enhanced rent does not deter tenants 
from making wells. A non-occupancy 
tenant has not the right to make masonry 
wells, and an occupancy tenant would be 
able to plead successfully the construction 
of a well in a suit for enhancement. 

(8) Uncertainty of tenure and defects of tenancy 

law have in the past prevented well sink¬ 
ing by tenants. Even a fairly enlightened 
zamindar like the Raja of Murgan would 
not allow his oo mpancy tenants to make 
pakka wells, though hie action was illegal. 
Tbe new Tenancy Act will do much good 
in this respect. I had numerous appli¬ 
cations by occupancy tenants for permission 
to sink wells, which shows that (hoy did 
not know their rights. In my answer to 
Question 25 I make some remarks on 
amendments in the law- 

(9) Other reasons .—There are certain tracts in 

which well-sinking and tank construction 
is well nigh impossible owing to tbo 
natural conditions or in which the initial 
cost is too great for the expenditure to be 
financially remunerative. 

Question 4. —Land irrigated from works constructed by 
rivate oapital is exempt from enhancement of assessment 
uring the currency of the settlement next following the one 
in which tbe improvement was mado. 

In practice the exemption is soon red by the Settlement 
Officer making an estimate of the reduction on the assets 
whioh he is prepared to allow on account of the improve¬ 
ment, Every Settlement, Officer has his own method. I 
think I allowed about Rs. 50 for each good woli. It 
depended on the well and the amount was settled by guess¬ 
work and not by calculation. I was not on settlement 
work when the distribution of jama was made, but I 
suppose tho reductions went to the parties entitled to thorn. 

Tenants can claim exemption from enhancement on 
account of the increased value of the produce of the land 
gained by irrigation improvements mado by them. The 
existing provision seems to me sufficiently liberal. Assist¬ 
ant Collectors in general are glad to got hold of such an 
easy means of disposing of oases that are particularly 
troublesome. Tho existing provisions are sufficiently 
liberal. I have seen it advocated that Government should 
permanently exempt from enhancement of revenue land 
inigated by means of masonry wells. If and when tho 
profent system of exempting for one whole settlement, 
together with the unexpired portion of the settlement cur¬ 
rent when the work was constructed, has failed after a (iiir 
trial, I would recommend permanent exemption, but the 
present system so far has had only the beginning of a trial. 

Question 5. — Loans under the Land Improvement Act 
are not freely taken. The reasons are threofold — 

(a) Overwork, 


(i) Responsibility. 

(c) Rapacity of subordinate officials. 

(a) Oeerwor/fc.—Tahsildars and Collectors have too much 
work as it is to get through it in a really satisfactory 
manner. Government will not accept the plea of over¬ 
work even iu trifles, A District Officer has therefore, to 
bear in miud that if he shows much activity in this line, he 
will almost certainly hare to furnish explanations in some 
other department. This applies with greater force to 
Tahsildars, who have the very greatest difficulty in collect¬ 
ing takavi. 

(6) Responsibility .—If takavi beoomes irrecoverable, a 
Tahsildar thinks that it will he put down to his slackness, 
and he naturally is in no hurry to put himself in such a 
position. The amount of takavi that actually becomes 
irrecoverable is so small (oxcept in the case of famine takavi) 
as to lead one to suppose that takavi is only given to people 
who have exceptionally good security and who could raise 
money in the ordinary way. 

If Government wish to extend takavi advances largely. 
I think that it must be prepared to accept a larger propor¬ 
tion of bad debts, and I think Collectors might be given 
authority to write off as irrecoverable a certain proportion, 
say 5 per cent., of the demand maturing io each year with¬ 
out having to furnish explanations. 

(c) Corruption .—T have no doubt that tho kanungo or 
other subordinate official who makes the local investigation 
and the lahsili accountants do in many cases take toll on 
the money advanced and recovered, but I do not think the 
amount is very large, nor can it be stopped till the standard 
of honesty of the am/a is much raised. 

(a) I would not recommend a reduction in the rate of 
interest, beoause tho interoRt now charged is much lower 
than the market, rate and tbe necessity for paving it is not 
the reason for more takavi not having beca taken. 

(b) For the same reason 1 would not recommend a re¬ 
mission of the interest. 

(e) In the mattor of partial roraission of tiic advances 
I think this might be tried in tracts where owing to the 
cost of tho works being very great their construction would 
otherwise he nuremnnerativo, hut 1 would certainly not 
advocate it generally as it would tend to pauperize) the 
pooplo. 

(d) Total remission in case of failure to obtain water 
would lead to great abuses and is to be deprecated except 
iu very exceptional coses. In most tracts the practicability 
or impracticability of wells is well known, and in all oases 
of doubt a trial boring should be made by tho tube well 
which will definitely settle the matter, 

(e) The period of repayment might perhaps be extended 
in the case of workn wliioh are very costly except where 
partial remissions are given. 

(f) Gvants-in-aid are precisely on the same footing a» 
partial remissions. 

My suggestions for the encouragement of Joans under 
the Land improvement Act are as follows : — 

It is first necessary that for each tract in which objec¬ 
tions are contemplated ft survey of the relative position 
of the clay strata (m“ta or tawa ) and of the water level be 
made as recommended by me in paragraph 20 of Agricul¬ 
tural Bulletin No. 12- This should bo done by an official 
specially trained for the purpose. By this means a record 
will be obtained of the depth to whiob wells will have to be 
sunk in each villago and the difficulties likely to be en¬ 
countered. 

Wherever there is a reasonable doubt about the depth 
at which tbo clay will be found trial borings should bo made 
with tho tube well apparatus of tho Director of Land 
Records. It will then be a simple metier to estimate the 
cost of a well in any particular locality. 

The official deputed for the purpose will then be in a 
position to say that in such and such a village well* are 
required iti snob and such positions which arc likely to 
cost snob and such sums. A permanent, record should then 
be made of the wells considered desirable with their esti¬ 
mated cost. This completes the work of the special officer. 
A copy of the list should be furnished to the lambardsr of 
each village with an intimation that Government will 
always be ready to sanction takavi for such wells up to the 
amount, entered for each, provided that proper security is 
furnished. 

Tho zamindars or tenants could, when they wished to 
build such a well, apply to tbe Collector for the ndvanoe. 
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No local inspection would be nocessary and it would only 
be uocessary to verify the security. 

At present the officer making a local inspection probably 
cannot in many cases ascertain what a well will really cost ; 
he may badly under or overestimate tho cost, and in either 
ease there is a waste of money that might bo inora usefully 
employed. 

Under the new Tenancy Act it is probable that the 
tenants will do most of the improvements, and it is very 
desirable that occupancy tenants should be allowed to give 
their holdings as security lor their advances. For this 
purpose legislation will be required and I would propose the 
following: — 

Act to authorize certain tenants to use their holdings as 
security for takavi advances. 

X.—When any tenant with aright of oocupancy, but 
without a saleable interest, wishes to givo his 
holding with the improvement proposed to he 
executed on it as security for a loan nndor the 
Land Improvement Act, ho may apply to the 
Collector or Assistant Collector. 

II. —The Collector or Assistant Collector shall issue 

a notice on the landholder. 

III. —The landholder may object (1) on the gronud 

that he is prepared to execute himself the same 
or an equally useful improvement for the bene¬ 
fit of bis tenant; (2) that the proposed improve¬ 
ment is useless or unsuitable for the holding or 
inconsistent with the purpose for whioli the laud 
was let. 

IV.—If tho objection is on the second ground, the 
Court shall decide whether the proposed improve¬ 
ment is propor, and, if it is, shall allow tho 
tenant to give the holding as security. 

V.—If the objection is on the first ground tho Court 
shall, if it thinks that the landholder’s offer to 
make ihe improvement is genuine, give him a 
reasonable time in which to make the improve¬ 
ment, and if it thinks that the oiler is not 
genuine, the Court shall pass an order author- 
king the tenant to pledge his holding as security 
for the advance. 

VL—-If the landholder fails to mako the improvement 
within the time allowed or any further time 
that the Court may allow, the Court shall pass 
an order authorizing the tenant to pledge his 
holding as security for the advanoe, and may 
give reasonable damages to the tonant from the 
landholder. 

VII.—If the landholder raises no objection to tbe 
tenant's application, the Court shall pass an 
order authorizing the tenant to pledge bis hold¬ 
ing as security for the advanoe. 

VIII.—When a tenant has taken an advanoe under the 
Land Improvement Aot after having obtained 
an order uudor section IV, V, VI or VII, and 
has given his bolding as security for the repay¬ 
ment of the loan, if he makes default in repay¬ 
ment of any instalment, or if he is ejected 
under the Kent Act, or if he dies without heirs 
or disappears, it shall be lawful for ihe Collecior 
to sell his holding, and the purchaser shall have 
the same title and rights as tbe tenant whose 
holding has been sold. 

Question 6- -The extension of irrigation does not tend 
to injure the remaining cultivation by drawing away its 
cultivators. 

B.—Canals of cojuinooub flow. 

Questions 7, 8, 9, and 10 — I do not feel qualified lo 
ansyer these questiouB. 

V Question 11. The result of draining land whore there 
is a salt efflorescence is to remove ti c efflorescence. I 
noticed a very marked case of this. When I was in camp at 
Khair in 1836 or 1887 the land to the north-west of the 
camping ground waR covered with at least two inches of reh 
aa white as snow. Shortly afteiwards the Karon Naddi 
drainage was carried out, and when 1 returned to the dis¬ 
trict in 1897 the reh had quite disappeared and tbe land 
seemed to me as it it had become culturahle. 


D. —Tasks. 

Questions 23 lo 33.—There are praoticaily no artificial 
tanks in the district, but tbe natural jhils are much used 
for irrigation. They get filled up in the rains ; no one 
ever looks aft-r them or dredges them ; no one charges water 
rate for the use of the water, but the zamindar of course 
gets higher rent for fields whioh can he irrigated. Some 
jhils never dry up even in dry years; in others the water 
is always used up except in years of excessive rain Large 
jhils irrigate a large area and small ones a few fields only. 
Whon the water in a fhil lasts for the final watering well 
irrigation is unnecessary. The water is lifted out of the 
jhils by leather buckets of the shape of large dust pans with 
four cord9 worked by two men, one on oaoh side. The only 
expense is the labour of lifting which falls on the cultivator. 

The construction of artifical tankR is not required as the 
extension of irrigation can be better seoured by tho construc¬ 
tion qf wells. 

E. — Wells, 

Question 34.— (1) It is most important todismiss at once 
the idea that a well is simply a hole sunk in the ground till 
water is reached, and that in some places there is water and 
in some no water. There is water everywhere, hut in some 
places it is not attainable in sufficient, quantities for irriga¬ 
tion. The question to ask is not is there water, but is there 
n mota or tawa, or by whatever other name the all import¬ 
ant combination of clay or kankar and sand is locally known. 
This stratum of clay or kankar overlying water bearing 
sand is necessary to form a ionf to the collecting cavity in 
the sand which is essential if a large discharge of water is 
required, as otherwise sand is drawn into the well and the 
foundation is undermined. The subject is treated of in 
Agricultural Bulletin No. 12 and it cannot be profitably 
condensed further. Every spring well mu-t he taken down 
to the mota, ai d consequently the depth of the water level 
from the surfaeo is not necessarily any ciiteiion of the 
depth of the well. As has been shown in the bulletin, a 
rhe or fall of five feet may make a difference of 20 or 30 
feet in the depth of the well ; therefore it is very difficult to 
say what is thB average depth of permanent wells. The 
depth of the percolation level from the snrfaco varies from 
about 10 feet near the main Ganges Canal to about 55 foet 
in \ arts of pargana Mursan and the wells must ol comae be 
still deeper. There are a few pakka wells in pargana 
Mursan, the cylinders of which aro 75 feet long. 

(2) It is of great importance to bear in mind that per¬ 
colation wells are practically non-existent in the district. 
A percolation well would with difficulty irrigate au acre of 
crop each season. 

Pakka Wei's me not liable to fail in years of drought, 
as no one makes a pakka well unless he knows that rhe 
mota is sufficiently submerged to give sufficient allowanre 
for a fall in the water level in a year of drought. If this is 
not the case, it is quite effective and much more economical 
and easy to make a kachrha well. In the south-west part of 
ihe distiiet many pakka wells have become permanently 
useless owlug to a gradual change in the water level. I re¬ 
ported the matter, and the Mat branch of the ranges Canal 
is, 1 believe, to be carried out to set matters right. 

Saline wells. —There are certain wells in the district 
which are always salt, but’which get taller in a year of 
drought. The amount of salinity varies from a hardly 
noticeable braekishness to such a degree of salinity that 
neither man nor beast can touch it. Whenever the salinity 
of tbe water is considerable it is useless for germination 
purposes ; seod sown on ground irrigated with it will not 
germinate ; but after the seed has once germinated the salt 
water is very good for the crop. 

(3) The average cost of construction of pakka wells 
varies from Rs. 60 to about Rs. 1,000 or Its. 1,200 accord¬ 
ing to locality. The averago eOBt of kachcha wells varies 
from about Rs. 4 to Rs. 50. Tho difference in the ease of 
kachcha wells is cbiolly due to the cost of the wooden lining 
[garoli) thht has to be sunk when wet sand overlies the 
mota ; tbe actual cost of digging is nearly always incon¬ 
siderable. 

(4) Tho average duration of kachcha wells varies very 
much ; sometimes a well falls in before it is oven finished 
or only lasts a few weeks. In other cases a well lasts a 
lifetime. I have seen kachcha wells working said to have 
beon 40 or 50 years old. Where the earth is firm kachcha 
wells will last for a long time. 


Mr. R. A- 
Molony 

22nd Nnv.W. 


C.— Canals of iNTEBMiTrKNr flow. 

Questions 13 to 22.—There m e no canals of intermittent 
flow in the district of Aligarh- 


(5) Water is raised by a leathern bucket worked by two 
pairs of Lmllooks on the kilt system. 

(C) and (7) I can’t say without statistics. 


V. P. 


B 
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Questions 85i 36, and 37.— I oannot an9wer*thcse 
questions. 

Question 38.—(1) As explained in the reply to para¬ 
graph 31, there Is water everywhere sufficient for domestic 
purposes, but its availability for the purposes of irrigation 
depends on the presence of a mota. I have given some pro¬ 
posal* in the answer to question 6. The chief thing that 
the people require is that Government should have a survey 
of the mota made, and that in cases of doubt its existence 
should be verified by means of trial borings. 

(3) Difficulties are encountered in the actual construc¬ 
tion of wells, but native professioual well-sinkers understand 
practical well-sinking far better than most British engineers 
and Deed no help exceut in the provision of efficient sand 
dredgers. 1 Would suggest that a Hull’s patent dredgor 
should be put in each tahsil for hire at the rata of lie. I per 
mensem. I hese dredgers are much more efficient than the 
native jham. * 

The tube well apparatus of the Director of Land Records 
can be lent to any one wi>o applies for it. I have utilized 
it with great advantage in Court of Wards' villages, and 
Ahmad Said Khan of Nah in the Atrauli tahsil also applied 
for the serviei-a of the tube well-sinkers, hilt I don’t know 
whether he ever actually utilized them. 

Question 33.—I am not in favour of the construction by 
Government of wells in privaie property. This has been 
tried once before —vide the papers relating to the construc¬ 
tion of “ wells " published a good many years ago by the 
Penartirioot of Land Records and Agriculture, and ended 
in failure. 

In tho first place, most engineers do not understand the 
conditions necessary for success. The wells sunk by the 
Public Works Department are generally for drinking pur- 
poser only and present no difficulties. Irrigation wells are 
on quite a different footing. 

In the second place, the Public Works Department rates 
are extremely high, and, if the salary of the supervising 
staff is charged to the work, I am almost ceitain that the 
work will oost iwo or three times as much as the zauiindars 
would pay for the same kind of work. 

In the third place, if Government pays fhe cost and 
charges a water rat-, endless dissatisfaction will be caused, 
because— 

(1) the rate will bo much heavier than would have 

been necessary had the zamindar done the 
work j 

(2) the collection of the rate would mean constant 

meddling by the subordinate stall and the 
necessity for bribing; 

(3) it would in some cases be very difficult to say 

whether a field was irrigated from a zartrin- 
dar’s or a Government well; 


merged 9 feet, a reduction of 3 feet would very seriously 
affect the discharge of kackcha wells in such atraofc. Again, 
take a locality in which the mota is covered by 16 feet of 
saturated sand: in such a locality kackcha wells would be 
practically impossible, but if the depth of saturated sand 
was reduced to 13 feet, it is probable that wells might be 
successfully Bunk. 

It may, in fact, he enunciatod that any change in the 
water level, whether a rise or a fall, will make kackcha wells 
possible in certain localities where they were not possible 
before and will make them impossible in certain localities 
where they were before possible. 

With reference to the question how I would propose to 
encourage their construction in a year of seauty rainfall, the 
answer is that in such seasons the cultivators know that it 
is as necessary to dig wells as to plough and sow the land : 
they also know how to do it. 

The only question for decision is—have they the means 
both to dig and to plough and to sow. If not, they should 
get takavi. If what 1 have before suggested is carried out 
most of the data will he known. The cost of a well in each 
village will be known; the cost of seed per ligha and the 
area of each tenant's holding will also he known, and the 
only thing that will not he known is how much of the total 
estimated expenditure each tenant can provide and how 
much should be lent him. This will have to he guessed 
by the distributing officer. 

Question 41. —I have now answered all the questions 
put down, hut I would crave permission to make a few 
remarks on the proper relations between well and canal 
irrigation. 

Canal wafer is precious and requires to he economized, 
as there are many tracts that require it very badly and for 
which water is not at present available. 

In my answer to question 40 I have stated that any 
change in the water level will make kackcha wells possible 
in certain localities where they were not possible before and 
will make them impossible in certain localities where they 
were before possible. 

Government and its officers have heard a great deal 
about the introduction of canals having caused kackcha 
wells over large tracts to collapse, but they have not heard 
anything about the areas where the introduction of canal 
irrigation has made possible the construction of kackcha 
wells, for the very good reason that the people won't use 
well irrigation or even admit that kackcha wells are possible 
when canal irrigation Is so cheap. 

My suggestion is that a complete survey of the mota 
should he made all over the Ganges-oumna Doub and the 
tracts classified somehow as follows :— 

(a) Canal irrigated villages in which kackcha wells 
arc impossible, and in which they would remain impossible 
with any possible reductions of the sub-soil water level. 


; (4) the cost of repairs of thousands of wells scattered (6) • Canal irrigated villages in whioh kackcha wells are 

ull over the country would be very great and impossible, but in which they would he 

the sn pel-vision necessarily most perfunctory. . ce no e o (c). ren dercd possible by a practicable reduc- 

Question 40.—A very large part of the well irrigation is ^ion of the sub-soil water level, 
from kackcha wells. Some kackcha wells are anything hut (c) Canal irrigated villages in wliieh kackcha wells are 
temporary, but others of oourse last ouly a very short passible, and in wnich they would remain possible after the 

time. * reduction of the sub-soil water level caused by a withdrawal 


The next question—“ how far are they a protection 
against druught”—is very ambiguous. If it means “ in 
years of drought, can a tract, ordinarily without irrigation 
be irrigated by means of kackcha wells the answer is only 
in a very few and rare cases. If it mean* “in a tract 
ordinarily irrigated by kackcha wells, does the water fail in 
• year of droughtthe answer is only in a few rare cases. 
The fact ia that the failure of one monsoon makes very 
litilc difference in the sub soil water level. Out of an 
average of 20 inches of rain, supposing that 2 inches aro 
evaporated, that 13 inches flows off, and that 1 inch is 
f irmed into hydrocarbons. Then only 14 inches soaks into 
tho sub-soil. If you put 14 inches of water into a long 
glass cylinder and then pour in sand tiil the top of the sand 
ar.d water coincide, yon will get the depth of dry sand that 
will absorb 14 inches of water. It will probably not exceed 
3 feet. It follows that a total failure of tho rains in one 
year will only lower the sub-soil wuter level about 3 feet 
(making no allowance for the supplies required for wells). 

This amount of fall in the water level will only affect a 
very small proportion of the kackcha wells, i.e., wells in 
those localises where the conditions are such that (a) wells 
can only just be made, or (6) wells can just not he made. 
I or instanoe, take a tract in which the mota is only- sub¬ 


of canal irrigatioiuf 

(d) Canal irrigated villages in which kackcha wells aro 
possible, hut in which they would not remain possible after 
the reduction of the sub soil level caused by withdrawal of 
canal irrigation. 

(e) Other villages in which kackcha wells are impossible, 
and in which they would remain impossible with any 
practicable raising of the sub-soil water level. 

(./') Other villsges in which kackcha wells are im¬ 
possible, hut in which they would be made possible by a 
practicable raising of the sub-soil water level. 

(tj) Other villages in which kackcha wells are possible, 
and in which they would remain possible after the rise in 
the sub-soil water level caused by oanal irrigation. 

(A) Otticr villages in which kackcha wells are possible, 
hut in which they would not remain possible after the rise 
in the sub-soil water level caused by canal irrigation. 

It is clear that canal irrigation must be maintained in 
villages in classes (a) and '</), but that it might bo wise to 
withdraw it from villages in clusses (&) and (c). 

It is also clear that canal irrigation is indicated in 
villages in class (e) and perhaps partial canal irrigation in 


t Not*—C lashes (4) and (8) would probably b« my small. 
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villages in class (/), and that canal irrigation is not required 
in villages in classes ig) and (A). 

A careful consideration of the whole oase would show 
the probable result of withdrawing canal irrigation from 
classes (J) and (c) and giving it to classes ( 0 ) ami (/). It 
might be that the changes likely to be caused in the sub¬ 
soil water level would bo found to affect villages in class (A) 
so severely as to necessitate the extension of canal irrigation 
to them also or the abandonment of the scheme, hut it is 
probable that the result of such a working plan would he to 
economise canal water where it is not essential and make it 
available for villages that want it very badly. 

In any case Government would he able to make a fore¬ 
cast of the probable effect of new distributaries and drainage 
cuts, and to see where spare water should be used to fill 
tanks and where it should not; where more water is required 
and where less. 

Of course the owners should have to he compensated for 
the withdrawal of canal irrigation and this should he done 
on a liberal scale. The necessity of granting compensation 
would bo a guarantee that the withdrawal was only made 
for good and sufficient reasons. 

Question 4'2.— I helieve that it would be possible in 
certain localities to raise the sub-soil water level to a 
perceptible extent without any very great expenditure. 

Examples are given in Colonel Clibborn’s report on 
irrigation printed in the “ Papers relating to the construc¬ 
tion of wells ” referred to in my answer to question 39 


showing the extraordinary effect on the sub-soil water level Mr E A 
of a local source of supply. Mo tong. ' 

What 1 would proposo for a tract like pargana M ursan, - 

most of which has suffered from a very heavy fall in the 22nd Nov. 02. 

sub-soil water level, would bo to make the Karon Naddi, the - 

local course of supply, more efficient. Thie won.d be effected 
in two ways: the first by building a series of low dams to 
hold up the water at the end of the rains; and, secondly, by 
sinking some kachcha wells in the bed of the stream till 
they reached the water bearing sand stratum. These wells 
would then he filled with coarse sand or fine gravel. At the 
top they would he widened out, so that even if a deposit of 
silt formed over the sand, the area would be sufficient to give 
a good supply of water to the well. 

It is a well known fact (vide Encyclopedia) that an arte¬ 
sian well can be made to absorb the same amount of water 
as it gives out if the discharge pipe is carried up to double 
the height above ground level to which the water will 
naturally rise ; and if a head of 8 feet in a well will give 
a very large discharge (as it undoubtedly does) there is no 
reason to doubt that a head of 40 feet or more as there 
would be in su 'h a well would give a very large supply to 
the sub-soil. T his supply would bo continuous as long as 
there was auy water in the river, and a series of such wells 
■would undoubtedly to some extent counteract the fall in the 
sub-soil water level. 

Wherever there is a canal flowing through a tract in 
which it is advisable to raise the sub-soil water level the 
surplus water should be utilized to fill tanks instead of 
being sent down escapes. 


1 . Q. (The President.)— Yon are now Collector of 
Ghazipore P—Yes. 

2. Q. Until March 1900 you were Collector of Aligarh 
for three years?—Yes. 

3. Q. Have you been at Ghazipore since then P—I 
have been for two years at Ghazipore. 

4 . Q. Then you have experience of both districts?— 
Yes. 

G. Q. You say in reply to question 7 “the fear of 
enhanced revenue assessment is undoubtedly one of the 
causes which prevents wells being made. The people do not 
know the orders of Government about tho non-liability 
to assessment of revenue of the increased rental gained 
by irrigation improvements.” It is rather sad that I 
suppose it has gone all through the country and that 
the palwaris have been informedP—I don’t know to what 
extent the Board's circulars have permeated down to the 
agricultural classes. 

6 . Q. Aro these orders recent?—As far as I know 
they are probably seven years’ old. My reason for saying 
that waB that I was Assistant Settlement Officer at. Luck¬ 
now for about two years and I wimtcd to bring down the 
enhancement of revenue as far as possible : in fact, these were 
oar instructions, and I thought that one of the best methods 
of doing that would be to allow a reduction for new masonry 
wells, and at first I found great' difficulty in ascertain¬ 
ing what, the ni-w masonry wells were, beoause people did 
not seem to like to say which were the new wells. 1 believe 
they thought I was searching for them to enhanco on them, 
whereas after a time when they began to understand they 
were getting a reduction, then they came forward a bit 
more. 

7 . Q. But that was how long ago?—About six or 
sevou years ago, 1 should think. 

8 . Q. Mr. Iloberts says tho orders wore out long before 
that ?—They may have been. 

(The President .)—It surprises me that they should 
not get to know a thing which fundamentally concerns their 
own interests. 

9 . Q. (Sir Thomas Sigham.) —Your staff would know 
where the new wells were ?—I could fiud out where they 
were. 

10. Q- They could not conceal that ?—No. 

11 . Q. (The President.)— You go ou to say—“ The fear 
of enhanced rent does not deter teuants from making wells. 
A non-occupauc.y tenant has not the right to make wells, 
and an occupancy tenant would be able to plead successfully 
the construction of a well in a suit for enhancement. ” As 
a matter of fact, do the occupancy tenants make wells ?—I 
thiuk a very considerable number of wolls are made by 
tenants. 

12. Q. Ghazipore is a permanently settled district; is 
aot it P—Yes. 


13. Q. What is the arrangement there as regards en¬ 
hancement for wells ? —There are a certain number of fixed 
rate tenants whose rent cannot be altered or enhanced under 
any oiroumstances: the status of the other tenants is the 
same as in other parts of the United Provinces. 

14. Q. Therefore after a certain number of years thera 
would be enhancement P—it would depend whether the 
landlord applied to enhance or not. 

15. Q. As regards the landlord, what does he pay, 
suppose ha made any improvements P—He would not have 
to pay any extra revenue to Government- 

16. Q. Nothing P—Nothing. 

17. Q. You say at the bottom of pago 32—“ l would not 
recommend permanent exemption, but the present system 
so far has had ouly the beginning of a trial.” Was it not 
in the settlement of 30 years ago p—1 have no personal ex¬ 
perience to judge, but from the assessment statements I 
bavo seen in Lucknow, which I was re-assessing, I never 
came across a case in which they seemed to havo made allow¬ 
ance fur improvements of that sort. 

(Mr. Roberts .)—The settlement now expiring was 
made 30 years ago. There was then no way of bring¬ 
ing the benefit of improvements—wells, which were mostly 
tenants’ wells-down to the tenant, because the landlord 
took the rent and tho assessment was based on tbe landlord’s 
rent, mortified in the old settlement by the Bettlemeut 
Officer’s estimate of what tho rent ought to be. 

(The President.) ~There was never aby idea of dimi¬ 
nishing tho estimates on condition the landlord made a 
corresponding diminution in bis rentP 

(Mr. Roberts .)—No. 

18. Q. (The President)— Yon say in reply to question 
5—“Loans under the Land Improvement Aot are not 
freely taken," and you give three reasons for this, viz., (a) 
over-work, (A) responsibility and ( 0 ) rapacity of subordinate 
ofRoials. It is very much the same evidence as we have had 
all over the country. You go on to say—“ Tahsildars and 
Collectors have too much work, as it is, to get through it 
in a really satisfactory manner.” Are you, to begin with, 
in favour of pushing on takavi advances and giving them 
freely for land improvements, say, for wells? —It see.ns 
to me that in an ordinary season you don’t get much in the 
way of applications for takavi, but it is when the crops are 
very bad and the people have a difficulty in paying their 
reveimo that yon get a great rush of applications for takavi, 
which always gives rise to the idea that the desire to get 
takavi is not so mnoh the desire to improve as to get a liitle 
ready cash. And then again when you give out takavi you 
really do not know what a well will cost and you have to 
rely on the kanungo or Tabsildur’s report that a well is really 
needed, and all these things take up so much time and there 
is such delay and leakage that I don’t know at present that 
you really would do very niuoh good by giving takavi. 

19. Q. Would yon advocate a special officer being told off 
to go about with money in his pocket, and to take up tbess 

B % 
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Mr. £. A. eases and settle them io a move summary way P Do you 
Molony. think that would he an improvement ? —I think, if you have 

- one officer to give takavi and the other to colleot it, you 

22nd Nor. 02. will find that a very fair amount of iakavi will bo realised 

- - with groat difficulty, beoause the Jl'ahaildar reports for 

takavi given through the Tahsildnr, and he is the best 
man to know with what difficulty Government dues are likely 
to be collected. 

20. Q. As a matter of fact, do the Government lose very 
much in bad debts from takavi P—I think they lose very 
little, except possibly with famiue takavi, of whioh I havu 
had no experience. 

21. Q . Do you think, if difficulties would be got past, that 
it would be for the good of the country to borrow more 
from the Government for improvements like wells? — 
Yes, I certainly think it would be a good thing ; only you 
want a more or less settled plan of operations, and you also 
want to know where wells aie required and how much they 
are likely to cost, so that when a n.ari upplies for takavi, 
you could look up his village and say “a well here will cost 
so much and there is a real necessity for wells here.” Then 
yon would save one preliminary enquiry any way. You 
would say to the applicant “ a well in your village is likely 
to cost Ks. 250, and if you can furnish tho necessary secu¬ 
rity, 1 will lend you Rs. 260.” And then yon would save 
tirno too. 

22. Q. (Sir Thomas JTigham .)—Is there any limit for the 
amount given for a well?—For any particular well there is 
no limit. You are bound by the amount allotted to you. 

23. Q. (The Preiident.) —Do you generally spend as 
much as you get allotted to you ?—It depends chiefly on the 
soastm. If it is a bad season, you could generally spend mnoh 
more than is allotted to yon, while in a good season you may 
fiud difficulty in spending what you have got. 

24. Q. In how many year* do yon generally require the 
advances to be repaid for pakka wells?-In Ghaaupore six 
or seven years generally. 

25. Q. Do you remember what it was in Aligarh ? 
About the same generally P—I cannot remember. 

20. Q. Elsewhere in tho south of India they grant 20 
years, and the law allows yon to go as far as 30 years. Do 
you think the people would take advances more readily if 
there was a longer time given to them in whioh to repay? 
—I should think they probably would, but your security in 
the meantime might have been deteriorating. 

27. Q■ Yes, Government has got to risk a little?—And 
acain in some pplces wells cost a great deal of money, and 
of course the more you oould spread it out, the more likely 
people aro to borrow. 

28. Q. Do you think then that a little more elasticity in 
that respect might be helpful?—Yes, I think it very likely 
would. 

29. Q. You say &t the bottom of page 31—“ Total remis¬ 
sion in case of failure to obtain water would lead to great 
abuses and is to be deprecated except hi very exceptional 
eases.” What are the great abuses you contemplate?—It 
is exceedingly difficult to say whether yon will get water or 
not. If they knew there was a okanoe of getting it remit¬ 
ted they migbt 'borrow a large sum for building wells 
with the full intention of spending about a quarter of it on 
the pretenco of building the well and pocketing the rest. 

30. Q. Do you think they really would do that?—Yes. 

31. Q. ( Mr. Muir‘Mackenzie.) —You oould get over 
that by making the advanoe in instalments; oonld you not ? 
—Yes, to a certain extent, but it is very difficult very often 
to say how much a man has spent; and as far as I oan see, it 
is impossible to estimate in some oases definitely what a welt 
is likely to cost unless you know exactly the substrata and 
the depth you will have to sink. 

32. Q. (The President.)— Would you advocate having 
boring apparatus at tho head-quarters ot each district to be 
lent out when required ?—You would also have to have a 
trained staff to work this baring apparatus. 

33. Q. There is a man now attached to tho Agricultural 
Department for this purp se. Would it be a better thing 
to have several men attached to the department, say, one in 
each district ?—I think, it you had one man in each district, 
probabiy he would idle a good part of his time. 

34. Q. Ou the other hand, if the thing was really being 
seriously taken up, ore man for the whole of the United 
Provinces is not enough ?—No. 

36. Q. (Mr. Roberts.) —Have you made use of him P 
— Yes. I had charge of some Court of Ward’s villages in 
Afnttra, and I had up tho departmental tuhe sinker and I 


tested for tho mota and 1 found out the exact depth, 
and the wells in that place had to go down to 82 feet. It 
was all sund down to 82 feet. 

36. Q. ( Mr. Muir-Mackenzic.) — And you built wells 
at that depth ?—Yes, a well was built. It was oumpleted 
just before 1 left Aligarh or just alter ; 1 forgot which. 

37. Q. (The President.)—h. would costa lot of money? 
— Yo.«. It would cost Its. 800 at least. 

38. Q. (Mr. Muir-Mackenzie.) —Will it he worth the 
money when you have got it ?—Of course there is a limit 
when it becomes too extensive. 

39. Q. ( The President.)— I suppose the water would 
rise in it ?—There are probably 40 leet of Water in that well. 

40. Q. You would uot have to bale it up from 82 feet? 
—No ; the water rises up. You often have to take a well so 
low, not on account of the water level being too low, but on 
account of getting no foundation. 

Q- Then, as regards questions 23 to 33, I would like 
t» ask yon, do you think it would bo a good thiog for tbe 
Country if the Canal Department at slack seasons were to 
fill upj Ail* and tanks ?—Yes, but it depends on the locality. 
In some places the water level is high and the conntry is 
water-logged, and there it would be a had thiut;; but there 
is a part of Aligarh District in the south where the water 
level has been sinking continually for years and where maev 
masonry wells have become absolutely useless, and there it 
would be a good thing. 

'*2- Q. (Sir Thomas Big ham) — What was that sup¬ 
posed to bo due to P—I think it is duo to the drainage, 

^43. Q. (The President.) —To over-drainage?_YeB, 

_44. Q. In your answer you suggest that Bull’s dredger 
will be a good thing to have ?—Yes. 

46. Q. Is Hull’s dredger used much in sinking wells? 
—Tire Halhras Municipality sometimo ago sunk a well in 
the Town Hall compound, and one of the banias in charge 
of it borrowed a Bull’s dredger for the purpose from Aligarh. 
They excavate the sand much quicker ; the native jham is 
just a sort of kachcha arrangement. 

46. <2- (A'ir Thomas Bigham.)— It depends on the 
depth. I think that the jham is better for aeertaiu depth. 

( Witness.) —Is it ? 

47. Q. (2/ie President.)— Ill reply to question 41 yon 
discuss the taking away of canal irrigation from people who 
have already had it and on page 39 you say “ of course the 
owners would have to be compensated for the withdrawal of 
oanal irrigation, and this should be done on a liberal scale.” 
Do you contemplate under certain circumstances that it 
would be expedient to take away irrigation from people who 
have once had it ?—1 tbiuk I have said somewhere that 
until you khow the relative position of the mota you can¬ 
not say what effect the taking away of canal irrigation 
would have oil tho practicability of wells, and if you°had a 
regular survey made, you might be able to say for certain 
that tho water level iu certain tracts might enable wells to 
be conveniently sunk and deeply. In that oase it seems to 
me such a waste of canal water to use it woere you could 
get a sufficient supply from wells. 

48. Q. We have a problem now before us in certain 

parts of the Punjab where there was fully developed well 
irrigation which was superseded by canal irrigation which 
has been going on for 60 or 60 years ?—I should think 
even if you had to pay down a good sum in cash compensa¬ 
tion, it would be a good thing tor the country probably to 
take it away. J 

49. Q. (Mr. Muit-Mackenzie.) —Qi course that would 
be a matter os to what, oumpenpatiou you could give. But 
you also have to see that the other country does not deteriorate 
s.-riouely ?-Yes. And you ought to have these things 
surveyed beforehand to see what effect any change will 
bring about, because in Meerut the Settlement Officer, 
■Mr. Buvkitt, told me that a large number of kachcha wells 
had become impossible in tracts where they had been befoie 
possible owing to the oanal. 

60. Q. Were not, thesu tracts saved by tho oanal ?—Yes. 
No doubt the people themselves find the canal irrigation is 
cheaper than tbe well irrigation. Canal water is almost 
worth its weight in gold, and it seems a pity not to send it 
where it really is absolutely necessary. 

51. Q. (The President.) — Would yon systematically 
restrict the irrigation of a district to 3,1 or 35 per cent., or 
some figure of that sort ?—That is a very difficult question. 
I was looking at the statistics of Gha'/.ipore for the last year s' 
rabi when there was no hathiu, no Christmas rain, and, 
in faot, no rain at all; and I found that at least nine-tenths of 
the area in the places where irrigation was possible, except 
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on the alluvial soil, was im-iatcd, and I know if there had 
not been that irrigation, o-i the uuirrigated land there 
would have been practically’ no crop. 

52. Q. What is the irrigation done? - Almost entirely 
from wells. 

53. Q. Of course that is very different from bringing in 
outside water?—Yes. 

V/54. Q. In the Aligarh District there is a great deal of 
oosar and reh ?~Yes. 

V/55. Q. Have you ever seen eases where land has been 
reclaimed by draiuago and brought Dock to cultivation ?— 
Yes, Aligarh was my first district in India; I went there 
in 1880. I remember the camping-ground at Khair then. 
Most of it was oosar with salt efflorescence, but when I went 
back five years ago l could hardly believe it was the same 
place. All the salt efflorescence had gone and grass was 
beginning to grow on it. There was a great difference in 
it. 

s/n 6 . Q. (Sir Thomas JTiifham.) —Was it, cultivated at 
all ?-The cultivation was gradually spreading and one 
man applied to me for a lease of some of that land, which 
before had been absolutely impossible. 

Nj 57. Q. (The President.) —There used to be a great 
deal of trouble in the old days, 25 years ago, on the east 
Karon Nuddi from water-logging and swamping. Has that 
been improved?—is that in the .aligarh District? 

v ^68. Q. (The President.) —Frith in Bulandshahr and 
Aligarh •' — There was no complaint about water-logging 
in Aligarh when I was there. 

59. Q. You have bad a good deal of experience in 
Aligarh of the relations existing between revenue and canal 
officers ?—Yes. 

60. Q. Do you think the present system works well P—I 
think so. I don’t think it oould bi bettered. 

61. Q. I daresay you know that in the south of India 
t.he whole charge of the irrigation really rests with the 
revenue officers, and that the canal officer doos the techni¬ 
cal part of supplying the water in certain distributary 
channels and so on. The whole of the minor distribution 
and arrangements as to where the water is to go rosts with 
the Collector and his staff. Do you think that an improve¬ 
ment P—The present system seems to work quite satisfac¬ 
torily and I don't know whether the other system would. 
Unless it is supposed there are any particular advantages 
to bo gained, I would leave well alone. 

62. Q. In (Jhazipur the irrigation is by wells P— Almost 
entirely by wells. There is a certain amount of tank irri¬ 
gation too. 

63. Q. Does Ghazipur run out to Nopaul ?—No. 

61. Q. (Mr. Roberts.) — A projoos of what you were 
saying about the system of revenue collections lor the oanal 
irrigation, I have noticed occasionally in cases which come 
up to the Board ; a great discrepancy between the canal 
jamabandi and villag c jamabandi. Do disputes arise as to 
the rales due and is there any difficulty about that, or arc 
these only exceptional oases ?—I don t think there ought to 
be disputes, because when the canal amins go to measure 
the irrigated area, the patiearis are supnosed to go with 
them, and the patwari signs the canal amins measurement, 
so that if there is anything wrong, they are supposed to 
reconcile them on the spot. 

66 . Q. Would the cases be rare then; do you think?— 
They &ns exceptional j they aiodue to disturbing influences. 

66 . Q. (Mr. Rajaratna Mudaliar.)—Conld not the 
measurement and assessment be left to the patwari who 
has to go over the fields in preparing his statistics? 


_ 69, Q With regard to your remark that a total remis- Mr. R. A. 
sion in case of failure to obtain water ought not to be re- Molonu. 

commended, do you think there is the same objection to a _ 

partial remission ?—It is so difficult to say when a man 22nd Nov. 02, 

has taken a loan whether he has actually spent the money " __ 

for the object he has taken it for, or whether his object in 
taking the loan was to save a part ot' it and to get the whole 
loan remitted. 

70. Q. Is it possible to make the advances by instal¬ 
ments?—Yes, that is wbat is generally done. 

71. Q. That is to say, you give a man or.e-tliird of what 
lie asks for ?—What 1 generally do is to decide first how 
much is to be advanced, and then I give him probable one- 
half of that, and when it is reported that he has done work 
to that value, then I advance him the test. 

72. Q. Is not that security against their taking more 
than they want for the work?—It would be it you could 
te certain how much money had been actually spent, but 
you have to rely on the report of your subordinate, who is 
not a trained man. 

78. Q. Do you find that when wells are made that 
assistance is given in the village P — Yes, if a tenant makes 
a well, the other tenants will generally help him with 
labour and so on. 

74. Q. That is one reason why wells should always he 
made by the people?—Yes; and not only that, but they 
do it very much cheaper than we can. 

75. Q. You talk about dredging the jhils ? -Yes. I 
mean digging out. the earth that gets deposited in them. 

76. Q. That would be a very costly business ?—Yes. 

77. Q. Ab regards the question of withdrawing canal 
irrigation from villages in which it iB desirable, you suggest, 
that it would ha well to pay compensation iu such cases?— 

Yes. 

78. Q. But would any compensation be acceptable to 
the peoplo themselves? Would they be willing to give 
up their canal irrigation ?—I think whenever anything is 
done compulsorily it is unpopular. If you take up land” for 
a railway, there is always somebody who complains that he 
has not received his full compensation whether he has or 
not. 

79. Q. Do they ever give up their canal irrigation in 
villages and take to wells?-I don’t think it has ever boen 
tried. I think there is an order of the Board say iug that 
canal irrigation will not be withdiawn arbitrarily. ° 

80. Q. Do you think oanal irrigation could bo restricted 
by increasing the rates in such tracts P ~1 think that is 
probably the most practicable method of doing it, because 
then the people who could use wells would do 'so, and ti e 
people who could Dot use wells would go on using canal 
water. 

81. Q. They would have to make new wells P—It would 
depend on bow long tho canal had been working there. In 
some pieces there are old masonry wells which are still 
existing, but where kaehcha wells were made before the 
canal was made, of course these have all long sinoe fallen 
in. 

82. Q. Would they make kaehcha wells again or pukka 
ones?—That would depend on whether the water level had 
been seriously raised by the caaal or not probably. 

83. Q. Then of course directly you witr.draw the canal 
irrigation, the water level will fall again P—ffyou withdraw 
it over a sufficient area, it probably will. The canal would 
make an alteratiou in the water level over a much larger 
area than where it is actually irrigating, because the whole 
sub-soil after a certain distance is almost pure sand, and as 
soon as the water reaches that sandy strata it raises the 
wafer level for a very considerable distance. 


(Mr. Roberts.)— But here the canal authorities are 
furnished with the patwaris' papers and they have to go on 
that. 

67. Q■ ( The President .)—Do you find complaints 
made against Canal Deputy Magistrates as boing one-sided 
in their judgments?—No. I tmnk my experience is that 
Canal Deputy Mugistratos arc genetaily extremely lenient. 

68 . Q- (Sir Thomas Tliffham.) —With reforonoo to 
your reply to question -1 that “ laud irrigated from works 
constructed by private capital is exempt from enhancement 
of assessment during tho currency of the settlement next 
following ttie one in which the improvement was made,” 
Do yon mean to say exempt from all enhancement at all p— 
it is supposed to be exempt, from enhancement for the in¬ 
creased rental due to the irrigation improvements. 


84. Q. When you withdraw yonr canal irrigation you 
would have another change, and you might bavo to re¬ 
introduce it again ?—Probably there would be a certain 
amount of risk unless yon hud full data to go on before¬ 
hand. 

85. Q. (Mr. Muir-Mackenzie.) —Can you give me any 
idea whether the number of wells entered in the statistical 
records might bo taken as fairly accurate ?—Yes. 

86 . Q. The j patwaris’ papers are practically correct as 
regards that?—Yes, very fairly so. 

87. Q. That is to say, the number of wells used. If a 
.weU is not, it will not be shewn in the statistical records, 
which were new and which were old, that was not vein easy 
to find out apparently ?—You could see up to a certain ymr 
that only a certain number of wells, say, 25. had been 
actually used, and if, at the present day, you saw theie 



14 


INDIAN IRRIGATION COMMISSION: 


Mr, E. A. were 45, the chances are there would be 20 new wells. 

Molony. And then you could look up the old settlement records to 

- see which particular fields those wells wore in, and you 

22 udN'ov. 02. oould always locate them. 

- 88 . Q. You had no difficulty in ascertaining from tho 

patwaris’ papers that there were a cortain number of new 
wolla. Your difficulty was to find out where they were? 
On settlement work I had to inspect seven square mile.s of 
country overy day. If you had sufficient time, of course 
you could find them out without any difficulty, but it 
would save you go much time if tho people themselves oame 
up and said there were such and such new wells. 

89. Q. You say the fear of enhanced rent does prevent 
the tenants from making wells; are there no other diffi¬ 
culties? For instance, does the landlord not require his 
permission to bo obtained?— 1 think in a considerable 
number of cases in Aligarh and Bulandshahr where the 
landlords had a great dispute with their tenants, they do not 
like their tenants to be at all independent, and I am quite 
certain that they often do their very best to prevent tenants 
making masonry wells. 

90. Q. What would they do to prevent them?—The 
landlord has a great hold over his tenants. If they are 
not occupancy tenants, he can eject them, and even it they 
are occupancy tenants, a rich mau cau harass them in a 
thousand different ways. 

91. Q. Qnite sufficient to deter them from making 
wells?—Yes. 

92. Q. Therefore may it be taken that in a great many 
instances, unless the tenant oan square his landlord, he will 
kavo great difficulty in malting Wells P—Certainly, I think 
so ; I have seen a tenant come np to the son of the Raja of 
Morsan and ask him to allow him to make his well pakka, 
and the liaja has evidently refused to allow it. 

93- Q. {Mr. Huberts .)—And he is a fairly intelligent 
landlord?—Yes; I did not like to interfere between the 
landlord and the tenant, because I felt a tenant was so 
completely in the hands of tho landlord that I should be 
encouraging him to his own loss. That was under the old 
Rent Act. This new Kent Act has put things on a much 
more satisfactory basis. 

94. Q. {Mr. Muir-Mackenzie .)—That is to say, it will 
enable the tenant to resettle the rental. But won t the 
landlord always be ablo to harass him P—Any way the 
tenant now knows he has a legal right to do it, whereas 
under the old Act it was not definitely laid down. You 
could only prove it by implication from various other sec¬ 
tions. 

95. Q. Now he knows he bos a right to make an im¬ 
provement?—Yes. 

96. Q. Now iu the districts with which yon arc ac¬ 
quainted, do you consider that it is possiblo to multiply the 
number of wells largely with advantage?—In Ghazipore I 
was lately looking up tho statistics, and I find that in the 
last rabi season very nearly the whole area that oould have 
been irrigated was irrigated from wells, so ^1 don t think 
there is any great necessity for extendi ng irrigation there. 

97. Q. How did you judge what area was capable of 
irrigation from wells there?—There are certain tracts of 
country, tha alluvial valley of the Ganges, where the 
substrata is almost sand for an unknowu depth, and there 
wells cannot be made and are not used; and, as a matter of 
fact, these tracts do not require irrigation, because tho soil is 
very retentive of moisture ; but I found in pergunnahs 
away from the rivev that nearly the whole of the rabi area 
had been actually Irrigated from wells. 

98. Q. Therefore they don’t want any more?—Yes, 
of course tho more wolls yon have, the more careful your 
cultivation cau be. You can grow more garden crops 
whoru you have numerous wells than where there are few. 
</99 Q Is not there a certain amount of tank irriga¬ 
tion?—You can more or less divide the district up into 
three tracts and three classes of soil. Tho first is the allu¬ 
vial traot, in wbioh irrigation is, I should think, unnecessary 
and generally impossible; ( 2 ) the ordinary tract of loam 
without any oosar ; the greater part of which is irrigable 
by wolls; (3) oosar tract in which rioo is the principal 
crop, you oannot irrigate rice from wells, because it. wants 
too much water ; and you cannot grow rabi there. The 
only thing for that is to make embankments to hold hack 
the water in nullah and depressions. 

100. Q. Ts there much scopo for increasing the number 
of einbuukmeutsP—The great difficulty in the way of that is 
that the laud is very much sub-divided among many villages. 
In each village there aro a very large number of co-sharers, 
and you can never get these men to combine; two or three 


people may hold out and then the other people will say “ we 
are not going to improve so and so’s land at our own cost, ” 
and thus nobody does it. 

101. Q. Do you see any remedy for that P - Tho law 
gives legal powers to compel partition if people desire 
it against the will of the others, and they have to pay up. 
It seems to mo the only way of getting irrigation improve¬ 
ments through is to give legal powers to let a man apply 
for authority to make an improvement and charge the 
proportionate cost to tho others. Of course that would 
be a very difficult thing to do. 

102. Q, (Mr. Roberts.) —Apart, from the quarrels of the 
shareholders, is not there another difficulty in impioveinents 
of that kind ; for instance, if you make a bund in one field 
and other fields suffer from that bund, the people Bav 
“ why should wo lose six pence in order that tho others may 
gain a shilling ”P—Yes, it is a voiy difficult question. I had 
a case in my own oiperience the other day. There wan a 
village in which tho Court of Wards had a si,are ar.d a 
large quantity of land had gone out of cultivation simply 
owing to a large embankment that had been made having 
been rendered useless by the escape being washed away, 
and 1 did not seo why I should improve the whole village 
at tho expense of the Court of Wards. So I had up the 
other co-sharers and I said to them “ this is a very 
necessary work,” and they all agreed that it would be a 
very good thing if it was done. I said to thorn “ if all 
tho co-shnrerB will join the Court of Wards in raising 
a loan, 1 am qviito ready to give you the necessary 
takavi to do this work ; only I am nut going to do it at 
the whole expense of the Court of Wards. If you want 
it done, you must all join in and give seourity jointly.” 
Although I had made arrangements with a certain tenant 
who, they suggested, was the right man to do the work—I 
quite agreed to that; in fact, I agreed to everything they 
said,—not one of them would come forward and apply for 
takavi. 

103. Q. And the work was left undone then P—Yes, that 
village is in a very bad way, so muoh so that we have got 
a lot of land on produce rents there, and the tenants will 
not sow it, nor will they relinquish it, and that ground is 
bringing ns in absolutely nothing. 

104. Q. (Mr. Muir-Mackenzie.) —That wa» owing to 
this work having fallen into gross repair. Was it no¬ 
body’s duty to keep that work in repair ?—It belonged to 
the co-sharers, and it was their business to look after it. 

105. Q. It was their duty P—It was not a legal duty, but 
it was to their interests to keep it in repair. 

106. Q. Is there no custom to the effect that the zamin- 
dars should keep these works in repairs?—I think gen¬ 
erally not. In one or two arbitration oases that came to 
my notice it has been decided that the zamiudar has to 
construct a oertain work and in time of need all the tenants 
must turn out and keep it in order. 

107. Q. How was that deoisiou arrived at on the custom 
of the country P—No. It was a case in which a zamindar 
had applied for enhancement of rent from a large number 
of tenants in his village and tboy had all agreed to refer 
the dispute to arbitration and the arbitrator oame to 
this decision. 

108. Q, Yon don’t think there is any definite custom 
in regard to such matters ?—No, I don’t think there iB. 

109. Q. Cau you make any suggestion for keepiug those 
works in a more efficient condition P—Without some form 
of compulsion and unless you can invest some one with 
legal authority to do a work and charge part of the cost to 
the other people, I don’t think anything can he done. 
It seems to me also that tho ordinary natives of the 
district don’t seem to understand how to make overflow 
woirs. I believe, if they were shown one or two over 
(low weirs, it is quite passible some of them might come 
forward and follow the oxample. 

110. Q. Have you river channels at all in Ghazipore ?—. 
No. 

111. Q. In order to fill up the tanks you have not what 
they call pains in Bengal P—I don’t think so. There aro 
no embankments thrown across river channels if that is 

what is meant. 

112. Q. You don’t lead off the water by small channels 
from the streams ?— No. The lift is too great to make 
it worth while. Of course they lift water out of tanks. 

113. Q. (Mr. Roberts.) —In Ghazipore you have only one 
or two streams that could possibly he bunded P—Yes. 

114. Q. (Mr. Muir-Mackenzie.) —To go back to the 
wells, when a tenant makes a well, of course, the landlord gets 
no enhancement of rent? -He is supposed not t*. 



MINUTES OF EVIDENCE. 


15 


115. Q. Do you think he actually does ?—1 don’t know. 
I have not come across cases of that sort. I should cer- 
te’nly knock off part of the enhancement if a case came 
before me, if a tenant has effected an improvement himself. 

116. Q. Do yon think he gets it by agreement ?—It is 
very difficult to say. 

117. Q. Had you made any laud revenue settlomonts ? 

—Yea. 

118. Q. You did not allow for any enhancement of ront 
on account of wells, I presume ?—The way I did it in Luck¬ 
now was to take the total assets aa they appeared to be, and 
then to say thore are so many new wells, and then T gave 
a lump reduction on those assets. 

119. Q. Whether the well was made by the tenant or the 
landlord ? — The object was to keep tho enhancement down 
as low as possible, so 1 did not make any particular en¬ 
quiries as to whether a well was made by the tenant or 
anulord. 

120- Q If you had not been wishing to keep down the 
enhancement, you would have had to make some distinc¬ 
tion ?—lam not quite certain what the Board ciroular 
says, or whether it distinguishes between the tenants’ and 
the landlords' wells. If you are assessing on recorded 
assets the tenant has probably already got his reduction, 
because his rent has not been raisod. If his rent lias not 
been raised, ho has already got the full benefit of it and 
therefore you don’t allow anything on the revenue. 

121. Q. Does the circular distinguish ?—Yes, it does, 

122. Q. Therefore when a tenant makes a well at tho 
next settlement, Government will get no increase of revenue 
on account of that well; would it?—Unless his recorded 
rent has risen in the meanwhile. 

123. Q. And any rise in his rent ought not. if the law 
has been observed, to be due to the wells ?—No, it ought 
not to. 

124. Q. On the other hand, if a landlord makes a well, 
Government will get an increase of revenue at the next 
revision of settlement ?—Yos. 

125. Q. If the tenant makes a well, Government gets no 
enhancement if the rent has not been raisod. If, on the 
other hand, the landlord makes a well, Government does got 
an euhanoement ? 

(Mr. Roberta.) — Under the Act the rent of an occu¬ 
pancy tenant cannot be enhanced on the ground of any 
improvement effected by the tenant himself. 

126. Q, (Mr. Muir-Mackenzie.) —Referring to the pre¬ 
vious quration of extending wells in Ghazipore, you did not 
think many more were wasted. What about the other 
districts? Can wells bo largely extended, for instance, in 
Aligarh and Lucknow ? Do you think many more wells 
would be made with advantage in these districts ? —I knew 
no hing at out wells when 1 was in Lucknow, so 1 can say 
nothing about the Lucknow District, and in the Aligarb 
I istrict 1 think there probably is a considerable scope for 
increased well sinking, but there is this danger to be feared 
that if you increase the drain on the sub-soil water-supply, 
it iB quite possible it may fail. 

127. Q. Have you ever formed any ideas as to how 
elose von can make wells together in any part without 
trenching largely on the sub-soil water-supply ?—If you 
put one woli down here and another well dowu, sav ten 
yard* off, 1 don’t believe that it will affect the head of 
water to any considerable extent; at least not the permanent 
supply ; hut in a large tract of country, if you weie to put 
down a large number of wells and work them altogether, 
then there is no doubt, I think, that the water level would 
full. 

123. Q. You have not come to any idea as to the limit 
as to whether you could work une well in 10 or 20 acres ? — 
That would chiefly depend on the depth of the water level 
abovo what they call the mota. Working a well depresses 
temporarily the water level in the well. This depression of 
the water level is necessary to give the head neoessary to 
drive tho water through the sub-soil into the well and may 
be styled depression head. If the normal depth of water in 
the wells of a tract was very considerable, say thirty feet, it 
is probable that any number of wells could be worked in 
that area without reducing the normal water level to a point 
at which the necessary depression bead would not be available. 
If, however, the mo/a in a traot of country is submerged 
to a depth that leaves only a small margin beyond the 
nocessary depression hoad, a large increase in the number 
of wells would probably be useless, because the fall in the 
normal water level of,the tract would reduce the depth of 
water in the wells to something less than the depression 
head utcessary to give the wells their proper supply. 


129. Q. It is a very difficult thing to Gi the limits ; it Mr. E. A 

depends on the particular eircumetances of each tract ?— Molo'nv 
Yes, but ono or two wells close to each other, I don’t behove _ 

do interfere. I have seen wells working very close to eaoli 22nd Nov 02 
other. 

130. Q. What average do you sav wells irrigate in Gha¬ 
zipore ; 11 acres ?-I have just, worked it out. Itis’onan 
average about 11 acres that a well will irrigate in a year. 

131. Q. Did you work that out from the statistics P_ 

Yes. 

132. Q. Do you think they can be relied on ?—Yes, 
fairly so. 

133. Q. Havo yon such a constant check npon the pat- 
waris that yon can lelv on them ? I ask you this bemuse 

in my own province, Bombay, this is very badly done ?_ 

'lhe patwari's khasra is checked by several,officials. Every 
well that is irrigating is supposed to be marked in a certain 
column and these are totalled up. 

134. Q. Do you really tbink the check is well carried 
out ?—1 think it is fairly well carried out. 

185. Q. (Mr. Roberts.) — When were the papers last- 
revised in Ghazipore?-In 1882. In 1882-83 a regular 
settlement survey was made in Ghazipore, and everything 
was done under tho supervision of the Settlement’office. 

Since 1882 the Ghazipore papers are as correct as they 
can be. J 

136. Q. (Mr. Muir-Mackenzie.) —Yon suggested that 
if necessary « survey of the mota of all the wells should 
be made. Would that not he an operation that would 

take up an immense amount of time and expense ?_It seems 

to me that it is really not a very difficult thing. I don't 
see why the kanungos should not be trained to do it. 

187 Q. Trained to U6e the boring machines P—No. In 
a large proportion of cases the position of the mota is 
accurately known ; there are only a certain proportions of 
doubtful oases which yon would have to test. 

133. Q,. Your point is, the kanungos could do the survey 
and do it fairly well ? Yes, There would he a certain 
number of doubtful cases which would require to bo tested. 

139. Q. How long do you think it would take to get a 
thorough survey of Aligarh ?—I framed a sort of general 
idea in my mind of the way to it. The first thing ab¬ 
solutely necessary is to ascertain the technical terms in use 
in tho different places. When I left Aligarh and went 
down to Ghazipore I found that the technical terms used 
in Aligarh were perfect Greek to the people in Ghazipore. 

I had to make onquiries and found out what the terms 
weru that they used. 

140. Q. How long do you think it would take P—A very 
considerable portion of the survey of the mota can he 
made by ascertaining and recording the knowledge possessed 
by the cultivators and this should not be a long or custlv 
operation. Even where the result of this enquiry proved 
that a mota was not known to exist the knowledge’would be 
valuable. The first Btep would be to ascertain the vernacular 
technical terms in use in each district. The second is to 
train tho kanungos as to the conditions of the sub-soil 
required for wells to bo successful. The third is to train 
the patwaris through the kanungos. The fourth is for the 
pulwar is to ascertain by local enquiry and plumbing exist- 
mg wells where and at what depths the mota exists. The 
results thus obtained would be tested by the kanungos and 
by a few peripatetic inspectors appointed for this purpose by 
the Land Records Department. From this preliminary 
investigation the country can be divided into tracts (a) whore 
the mota is known to exist and where there can he very 
little doubt as to the practicability of wells or their cost 
(6) where tho mota is known not to exist at least down to’ 
particular depths wbioh would fix the minimum co»t of a 
well, the maximum being uncertain, the practicability of 
wells being very doubtful. In my opinion this much could 
be done for tho whole province in about three years. When 
this bad been completed, I would begin tube well experi¬ 
ments and take up by degrcee the whole of tract (4) except 
in the following eases: (i) where tho minimum cost ie 
known to be too great for well sinking to be financially 
remunerative ; (ii) where the water level is sufficiently high 
to enable percolation wells to be successfully worked • 

(iii) where Irrigation is already sufficieut or impossible 
owing to the nature of ihe soil or unnecessary. Uutil the 
area to be tested is ascertained, it is impossible to say what 
these experiments would cost or how long they would take. 

141. Q.wPutting aside famine years, yon say Collectors 
do find some difficulty in getting rid of takavi?— Yos. in 
a great many places thiy won't apply for it. 
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Mr. E. A 142. Q. Who won’t, npplv for it ? The Collectors won't 
Molon/. apply for it ?—No ; the people won’t apply for it. 

- 143. Q. Supposing you found some district, undoubtedly 

22nd Nov. 02. capable of a large extension of well irrigation , that is 1 o 

- say, the soil was suitable and you know the tracts in which 

your mota was favourable, aud the other conditions were 
also favourable, do you think that if the Collector or Llis- 
triot Officers pushed the matter they eould get rid of lar^e 
sums of money p—Yes, advances would be largely taken. 

144. Q. Do you think then that one o»n go so far as to 
say that to a certain extent it is due to want of push that 
advances are as small a» they are in ordinary years P—At 
present you are given takavi absolutely blindly. 

145. Q. Do you think it is owing to that, or do you 
think tl at the number of officers who really care about llio 
subject is not very large?—1 would «sk you to look at 
it from my point of view. I could distribute a large 
amount of takavi if I sot myself about it, but I don't know 
how much Government money I am wasting or how 
much of that will he utilized. My staff is very bad and 
inefficient, and I feel at present that I would be doing as 
muoh barm as good in distriuufiug a lot of takavi. 

146. Q Do you think that is what deters a lot of officers P 
—I think so. 


161. Q. Could not the Public Works officers be asked to 
help in the matter?—They have a very fair amount of work 
to do already. 

162. Q. But these cases would be rare ?—Yes, perhaps. 

163. Q. This point him been very strongly insisted upon 
in oi her provinces ? —If yon mate a trial boring witkatube 
well, you can make certain at what depth water will bo met 
and the cost, efe. 

164. Q. Hut if yon bud, say a hundred applicaiions, that 
would be very difficult?—It. would be cheaper to spend more 
money in getting apparatus and making certain of the 
substrata than to spend, say, Its. 600 on each well which 
may bo absolutely wasted. 

166. Q. In giving advances do you think it is absolutely 

necessary to find out the cost of the well P.1 think so, 

because a man may know the cost will he Eb 200 and think 
this will he a good oliancu of getting Its. 400. 

166. Q. You don’t lose by giving the Its. 400 so long as 
the security is good ; what is the necessity' for these inquisi¬ 
torial enquiries ; the idea is to encourage the construction of 
wells. As a matter of fact, do the people ever apply for 
larger sums than are necessary ; are they not afraid of being 
indebted to the eirearV — I am afraid I have not sufficient 
touch with tiie people to be able to say, 


147. Q. You cannot ascertain whether the money is 
properly spent P—Yes, I would like to mention one other 
matter, if I may. If there is any talk of the Ksramnassa 
Canal, I believe there is a portion of Uhazipore in which 
it would do some good. 

148. Q. (The President.) —Does Ghazipore cross the 
Ganges P— Yes. 

149. Q. (Mr. Eajaratna Mudaliar.)— As regards the 
acouraey of these statistics, I find that in Saharanpova the 
number of wells in 1899-1900 was about 7,600 ; in 1900- 
1901 the number was 6,800, a difference of 600, bnt the 
area irrigated has fallen from 72,787 acres to 16,627. Can 
you explain how it comes abont that there is this large drop 
while the nnmber of wells only decreased by 800 ?—'No ; l 
don’t know how that can he explaiuej. 

160. Q. The same thing occurs in other districts, so that 
I am inclined to doubt whether these statistics are correct. 

151. Q. What is the average area irrigated by earthen 
wells as compared with that served by masonry wells?.-It 
depends ; there are two kinds of earthen wells, spring wells 
and percolation wells ; percolation will irrigute only a small 
area and they are worked by counterpoised levers or 
“ dhcukals." 

152. Q. In a very dry year what would be the average 
area irrigated by each well P—In Ghazipore last year we had 
a very dry year aud 11 aores was the area irrigated by each 
well. There are not many wells in Ghazipore which run 
more than one not ; some of the wells are lever wells. 

153. Q. How many waterings are givon to oaoh field ?— 
Last year in Ghazipore they certainly Had to irrigate before 
they sowed and they must have irrigated twice afterwards. 

154. Q. As regards repairs of irrigation works, you said 
there was no particular custom as to keeping them in order, 
but would it not happen that at the revision of settlement 
the Settlement Officer would hnvo to reduce rents if works 
are in bad order ? — Ghazipore has a permanent settlement, 

155. Q. lint where there is a revision of settlement, ?—Of 
course in a district which was temporarily settled tho tenants 
might apply for a reduction of revenue on'the ground that 
their irrigation works were not in proper order. 

166. .Q. And the Settlement Officer has power to grant 
an ahatemont of rent P—Yes, generally. 

157. Q- 6o that would afford the landlord a stroDg 
stimulus to keep the work in orderP—Yes. 

158. Q. As a matter of fact, are there any cases in whioh 
such reductions have been granted?—1 have noteoine across 
any 

159. Q. A s regards your objection to remission incases 
of failuie of wells, your chief difficulty is in making a 
correct estimate of the amount spent?—Yes, whether n 
man is honest or not. 

160. Q Could not a tabsildar be entrusted to make a 
proper valuation?—I think it is exceedingly difficult to 
estimate the amount spent on wells; in the first place a 
considerable portion is under water and the bottom of the 
well may have been eboked up with sand ; you may be 
wrong as regards the depth of the well ; then some masonry 
is first class and some second class. Tnhsildars aud even 
Collectors do not know the rates and find great difficulty in 
saying what is the cost. 


167. Q- Do you experience any difficulty in recovering 
loans?—There is sometimes very considerable difficulty. 

168. Q. Due to what P—I think it is due jo proper 
consideration not having been given at the time the loans 
were advanced. 

169. Q. (Mr. Muir‘Mackenzie.) —Still if all is recovered ? 
—This year 1 have sent up two or perhaps more proposals to 
sell up hypothecated land for famine advances. Compa¬ 
ratively small amounts have been written oft as irrecover¬ 
able. 

170. Q. ( Mr. Eajaratna Mudaliar.)-~ls the loan a first 
charge upon the land, or does the landlord’s rent take 
precedence over it P—1 think it, is a first charge except on 
ihe actual produce of particular fields. 

171. Q. Is the debt due to moneylenders recognized ?— 
If the money-lender has a mortgage which is prior to the 
takavi loan, of course tho moneylender’s loan takes prece¬ 
dence. 

172. Q. Precedence over the Government loan P- -Yes. 

173. Q. Do yon not take encumbranoo certificates before 
granting loans ? — Yes, ir is supposed to bo done. 

174. Q. If land is previously encumbered do you refuse 
loans ?—Yes, unless it is only encumbered to a Very small 
extent. 

175. Q. On lands irrigated by wells are there differential 
rates of rent with reference to the crops raised? —Not in 
Ghazipore District; in some Court of \\ ares’ estates an 
extra charge is laid on sugarcane. 

176. Q. Not on other crops P - No. 

177- Q. (Mr. ItoherU.)—A% regards takavi, advauces 
are given for yakka wells p—Yes. 

178. Q. Are advances made to toDants or landlords? — 
Generally to landlords, but sometimes to tenants who can 
give landed security. 

179. Q. It is generally made to landlords?—Y’es. 

180. Q. As a maiter of fact,, have ihe existing wells been 
built by tenants or landlords?—I have come across a great 
number built by teuauts ; I think tenants sink quite as 
many as landlords. 

181. Q- Dividing zamindars into cultivating end non- 
cultivating. which is it that build wells ?—Cultivating. 

182. Q. The larger landlords who live on rents don’t 
build wells?—No; wells are built by tenants and culti¬ 
vating landlords. 

183. Q. And advances are mostly made to non-cultivating 
landlord-?—Yes. 

184. Q. What security can a tenant give for a well cost¬ 
ing Rs. 300 lo I s. 400?—In GJiaziporo they can givo fixed 
rate holdings ; other tenants have no security unless they 
have a share in some proprietary rights or unless they can 
get somebody to stand for them. 

185. Q. Occupancy touants’ rights arc not transferable P 
—No. 

166, Q. A simple occupancy tenant on his bolding Las 
practically no security to offer for a large loan P—No. 

187. Q• Is that not a great difficulty in tbe way of a 
proposal to increase takavi for building wolleP—Y es, unless 
you make occupancy holdings saleable. 
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Witness No. 7.— Me. G. R. Fox, 

1 . Q. (The President.)—'ion are Manager of the Court 
tif Wards in Uhazipore, i understand P — Yes. 

2 . Q. Hare you been long there ?—I have been in the 
Ghazipore District and Ballia since 1877 and in the adjoin¬ 
ing district, Shahabad ; altogether 33 years. 

3. Q. (Mr. Roberts.)—You have also had experience of 
indigo and zamiudari in DuimaouP—Yes. 

4. Q. (The President.)— I he irrigation in Ghazipore 
is entirely from wells P— From wells, tanks, and small 
nuddis. 

5. Q. Are they bunded up and utilized P—There is not 
much bunding; when they are flowing at tho beginning 
of the cold weather, the people irrigate in various ways by 
means of lifts. 

6 . Q,. Did Ghazipore suffer much in the last famine ?— 
In 1896-97 thore was considerable distress. 

7. Q. Were there relief works?—No permanent relief 
works. 


Manager, Court of Wards, Ghazipore. Mr. G. R. 

their neighbours in another village, they would Lave taken 

more active measures. <>2nd Nov. 02. 

(jllr. Roberts .)—Ghazipore has never suffered from - __ 

famine ; it has had distress. 

16. Q. ( The President.) —We found considerable dis¬ 
tress in baran which is not far offP—The higher lands in 
Ghazipore and Ballia have a short rainfall and the people 
suffer considerably. 

17- Q,. Have you any suggestions to make which you 
think would be of value to this Commission P—My sugges¬ 
tions are in the direction of utilizing natural lakes and the 
smaller streams. Of course the bigger streams and rivers 
liko the Karamnassa, Gurnti and Sarju do not come into 
that. There arc half a dozen of the smaller streams as 
you go from Benares to 'l'urtipur, crossed by the Bengal 
and North-Western Railway. 

18. Q. How long do they keep running ?—We had 
fairly late rains this year and so they have water in them 
now. 


8. Q. Can you, with your experience, suggest any 
measures which Governments might take to induce people 
to take larger grant of takavi to improve their lands ?— 
My experience iu the Court of Wards is that, although 
we have been instructed to treat the t.enauts liberally and 
give them takavi for wells, the results have nut been 
satisfactory ; tenants don’t come forward freely. 

9. Q. Is there any difficulty about recovering the 
money P—Not in the Court of Wards; we are careful 
beforehand about lending money. Sinking wells by one¬ 
self 16 not satisfactory on any considerable scale over scat- 
icred areas and tenants don’t readily co-operate with one, 
and if you employ subordiuato agency, there are com¬ 
plaints. 

10. Q. Is there apathy or indifference to the subject 
on the part of tenants?—They are apathetic. Well sinking 
of course means that a man must be well off. 

11. Q. Even if he borrows from you ?—Yes, he needs 
hi» neighbours to help with their bullocks and labour. I 1 or 
a poor tenant tho undertaking is a difficult one, and those 
better off are more or less indifferent as to taking takavi. 

12. Q- I can understand your feeling that the Court 
of Wards should not build wells, but could it not bo done 
by small zamindars?—Yes, a small zamindar is resident 
on hia own place and could supervise it. As Court of 
Wards Manager, 1 have to go a round 100 miles long. I 
know, it I asked for Us. 5,000 to l(s. 10,000, the Board, 

after satisfying itself as to the necessity, would send the 
amount, but the difficulty would be as regards getting 
Teliable tenants to take it up. 

13. Q. What remedy do you suggest in' this state of 

affairs?_My idea is to utiiize tho natural lakes and 

streams. 

14. Q. They would fail you at the time of drought and 
famine -There is a very big lake, the Sura Tal, iu Ballia 
which would not fail in times of drought, as the Ganges 
floods All it every year. Reference is made to it iu the 
Gazetteer by Mr. Oldham; that reseives the drainage from 
the west and overflow from the Ganges. 

15. Q. What was the scheme P—To put woirs across the 
outfall nadi. 

(Mr. Roberts.)— The Sura Tal is a large lake con¬ 
nected with the Ganges by a little nullah. It has a fairly 
large oatchment area ; overy year the Gauges rises it gets 
full of water. The idea was to put a weir and some 
Engineers were sent who elaborated a scheme, but some 
engineering objections were raised which 1 don’t know 
about. But still greater objections were raised on the part 
of the zamindars who surround the 8ura Tal. The bed of 
tho Tal is extremely productive and an enormous area of 
gram can be sown. If it is a good rainy year, they get 
rice, and if dry they get gram. As the schorne was intended 
to benelit people beyond, the zamindars on the lake raised 
objections to it. 

(Witness.)— 1 The main objection recorded in the 
Gazetteer is that local funds would not permit of it. As an 
instance of what can be done by a small work, I may 
mention that a small bund was made by me costing Rs. 30, 
and the people said there were 2,001) bit/has of sugarcane 
benefited by it; this is what could be done in Ghazipore 
and Ballia. But our local zamindars would not have been 
able to do that. Jealousies of neighbours bar the way. 
The peoplo round anout put an objection.into Court every 
year against my bund ; if the thing had been done by 

U. P. 


19. Q. What would you utilize them for?—I would 
have big weirs which would retain Ganges flood water which 
is certain as well as tho unoertaiu rain. 

20. Q. Would the people take irrigation every year?— 

I think they would irrigate every year and to a larger 
extent in dry years. 

21. Q. We found that on the Sone canals people have 
settled down to irrigation, hut in Sarau they will only take 
it in one year out of four or thereabouts ?—My answer is 
that, if Government is to take the responsibility for protec¬ 
tive works, they must do it, and if people don’t utilize the 
water put on a rate. Aly opinion is that the Soue canals 
were simply a gift to the zamindars. [Sarau has a 
sub-soil moisture which the higher lands of Ghazipore and 
Bailia do not possoss.J 

22. Q. Would you impose a water-rate on the area irri¬ 
gable P~ Yes. 

23 Q. How much would it be P—Rs. 4 or 5 per acre 
can he borne. 

24. Q. If it is done only once in four years, there would 
not be much capital outlay required? -Take into account 
what it costs to wake a well; in Ghazipore my experience 
is that vveils co.-t anything from Its. lUO to Rs. 000 and the 
interest only would be Rs. 4-8 per acre ou an average. 

25. Q. They get tho benefit every year?—Yes, more or 
less; in a dry year there is nut the same uuty ; well irri¬ 
gation is uo use tor rice. 

20. Q. Suppose people only take water once in four 
years, should they pay a yearly eesa?—Yes, I don’t see how 
Government oould finance it without that. 

27. Q. Then would you lay it on absolutely without 
consulting them ?—Yos, I should. 

28. Q. A rupee an acre ?—The cheaper we can do it the 
better, but they can pay more. 

29. Q- Although the water was only used once in four 
years P—They would use it oftener. My idea is that ilorv irri¬ 
gation is a mistake ; lift is better. From my experience 
in Ghazipore and Ballia 1 should say they would take it 
every year. It is not a question of water not being utilized. 

3U. Q. Do the nuddis there look practicable primd facie 
for canalizing ?—Ycb, Borne. In some cases the lift would 
be 20 feet; in no case more than 25 feet, and wells go dowu 
to 50 and 60. A kachcha bund might be constructed. I 
would now here add that I suggest one small scheme being 
undertaken as a test one so as to put such sohemes beyond 
discussion ; take up the Sooraha Tal scheme on its full or 
limited lines and so practioaliy demonstrate its success or 
failure; with the worst results the test i* worth the money 
lost. 

31. Q. I suppose there would bo a storm of indignation 
from the people below the bund ?—They would put in a 
claim. 

32. Q. Havo you had much experience of failures in 
sinking wellB?—Yes, a good deal of that has happened. 
They have a very primitive way of going to work on a 
well, and often the saud or k tnkur proves too muck for 
them, or the well gives out after a time through au inflow 
of sand. 

33. Q. That is pretty freqnent? — Yes. 

34. Q. The only thing is to build another well inside 
it, P—If the old well is sound, it is olteii cheaper to build 

C 
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Mr. G. R. another one elsewhere, when the old well is found bad in 
Fox. any way. 

35. Q. We bad a very bad accomvt of things in the 
-'- n “ Nov.02, Bhabna Division P—To show you what the oultivators will 
do. Many years ago there was a how! about the Sone 
Canal, and Mr. Mylne of Bihia went down with the Viceroy, 
Lord Northbrook, and informed the cultivators that they 
had oome to shut off the canals, as thero had been so many 
complaints about them ; the men at once put up their hands 


and implored that this should not be done ; that they would 
get along somehow, bnt not to shut off tho canals. [I would 
here add that It might be well worth Government meeting 
some of the innumerable objections of Sone Cana' tenants 
and zamindars hy shutting off irrigation in certain givon 
parts and giving more water further down the canals ; the 
experience obtained by such a oourse would be invaluable 
and could lead to a large increase of canal revenue, I am 
convinced, from the lands further down the canal] 


Witness No. 8.—Me. E. Hill, Manager, Court of Wards, Partabgarh. 


Mr. E. Hilt. 1. Q. (The President .)—Y ou have carried out some 

- irrigation works in Partabgarh P—Yes ; 26 years ago in 

22nd Nov. 02. 1875, Captain Chapman asked me to take up one; there 
' was a lake of 5,000, bin has and a depth of water of 7 feet. 

I drained off the superfluous water and arranged to use the 
spare water for irrigation. I earned out the scheme at 
tho time and now it has again come under my charge as 
Manager of ttie Court of Wards. 

2. Q. Was it a success ? — Ycs, it was and is, although the 
land lias deteriorated a gcod deal. By using sluices water 
can be run in from or out into the Ganges. 

3. Q. Is that in Partabgarh p—Yes, I have a 12 H. P. 
engine and a centrifugal pump lifting water from the Ganges 
from which I can irrigate 25 acres a day, and there 
are two other pumps for pumping off superfluous water to 
admit of sowing. An area of 300 bighas is reserved, 
whioli I utilize for water to irrigate crops round the margin 
with. 

4. Q. Is it rain or river water P —Sometimes river 
sometimes rain water. This year there was no occasion to 
bring in Ganges water. 

5. Q. You cannot utilize what you run off P—I utilized 
a good deal of it for irrigation. 

6. Q. Havo you got small distributary channels ? —Yes, 
the engine pumps up water 10 feet and channels are ran 
round the lake. 

7. Q. How much irrigation do yon do every year? — 
About 1,600 bighas. When rice is short of water, I iriigate it 
from the engine. 

8. Q. Do you grow indigo P—Before we did; now it does 
not pay. 

9. Q. Do you grow sugarcane ?—No. 

10. Q. Have you ever made any calculation as to the cost 
per bigha of this irrigation P —The first cost of the engine, 
pumps, and distributaries Ido not couut, I irrigate 1,600 
bighas at 12 annas a bigha. 

11. Q. Does that include the cost of fuel?— Hr. 6<>0 is 
given for fuol for engines ; I supplement that with wood 
aud jhan. Coal is principally used. 

12. Q. ( Sir Thomas Sigham.) —How high do you lift 
water P—Ten feet. 

13. Q. Is that 12 annas a bigha simply pumping ex¬ 
penses P—Yes, I have a native mistri on Rs. 20, one mate, 
Rs. 16,' and another on Rs. 10 ; they do steam ploughing in 
the hot weather. I plough rice lands as they get foul ; that 
is separate. 

14. Q- (Mr. Roberts.) ~Tho original works were not 
expensive. There is only one big sluice P—Yes. 

15. Q. This is the only masonry work ?—Yes. 

16. Q (The President.) —Besides these 1,500 bighas that 
you irrigate, I suppose you irrigate hy wells?-All other 
irrigation in my district is done by wells. I am a great 
believer in wells. 

17. Q. Have you made wells yourself ?—Yes, I havo 
myself made several hundred masonry wells. 

18. Q. Wo have heard that it is much better to get ten¬ 
ants to make the wells themselves P—Yes, I think it gives 
a man more interest in it. I givo them wood for burning 
brioks free and also takavi at a low rate of interest. I 
have two very impoverished eitates where there are hardly 
any pakka wolls; the proprietors would not allow wells to 
he made except on receiving heavy nazrana ; I had last year 
18 pakka wells made on these two estates hy the tenants. 

19. Q. Bow deep is the spring level P—On an average 

40 feet. b 

20. Q. How much do you count can he irrigated by one 
of these wells P—40 bighas ; I reckon as my standard a well 
of 8-foot diameter ; that allows 8 pairs of bullocks to work 


with 18 buckets, 2 on each face of thejagat. I don’t use 
mortar ; I find the tied brick system the most olastic ; each 
brick is hound in its place with grass string. The cost of one 
of these wells is between Rs 500 and Hs 600. The average 
spring level is 40 feet, hut anywhere within 3 miles of the 
Ganges yon have to go down 70 feet. I am a great believer 
in preliminary borings; that saves one a great deal of work ; 
you expoct to go down 70 feet and may strike water at 46. 
1 think that every estate should have a set of boring appa¬ 
ratus, and, if possible, a man to work it; it is very easy to 
train a man to it. 

21. Q. Do you think one man in a division would be 
enough?—No; the Revenue Department say there are a 
great many applications for them. 

22. Q. There is only one man in tho whole province. 
Is there work for a man constantly P—I could keep a man 
going all the year round. 

23. Q. (Mr- Roberts.) —Do you require more wells in 
Badri ?—No. In BenareB natives were constantly borrowing 
the apparatus. The average area of crop irrigated from an 8- 
foot well is 40 bighas ; the area will be irrigated in 60 days ; 
8 pair of bullocks doing a bigha and a half a day ; in tho 
famine year not more than half this could ho done. Tho 
percolation level at present is 20 feet from the surface and 
that helps the spring level very well indeed ; it passes 
through between tho bricks. In a famine year they put 
down ehaina ; an 8-foot well would keep 16 bighas of 
chaina going ; the average depth of water drawn is 40 feet 
in an ordinary year’ and 50 in a famine year; 60 feet is 
the mot's level and 2 feet the water level. 

24. Q. How much does the water rise P—Up to 20 feet. 
"When you come to work it, it goes down to 40 feet; the 
first 20 feet deep are soon used up. 

25. Q. (Mr. Muir-Mackenzie.) —Do these woils you 
speak of belong to one rayat or several ?— They generally 
belong to one man, bnt are used by all the tenants. There 
is a regular custom of joint working by all the tenants, 
called hunda. Say that a man subscribes 2 pair of bul¬ 
locks and gets the water of the whole 8 pair of bullocks for 
one day ; he would have to lend his bullocks four days; an¬ 
other man lending one pair only would have to work them 
eight days to get the whole water from the 8 pair of bullocks 
for one day. This is a very well-worked out system. 

26. Q. (Mr. Roberts.) —Js this peculiar to Partabgarh P 
—No ; it exists in Mirzaptir and Benares as well. 

27. Q. (*S 'ir Thomas Righam.)— These wells go down 
to the clay mota P—I sink until I have struck a spring. 

28. Q. You do not get on to clay ; simply go through the 
sand P—You cannot sink a tied well through sand. You 
would have it to make a pakka steining then. 

29. Q. You do not rest on a clay bottom P—No; so 
long as it is fairly sound, I do not try to get down to 
clay. 

30. Q. (The President.) —How many years do these wells 
last?—I have seen a number of tied wells whioli 1 sunk 
25 years ago, which are still working quite well. I have 
seen them 30 years old, hut I should put the life of a well 
at 25 years. 

31. Q. (Sir Thomas Righam.)—' Then what happens P 
—The steining begins to fall in. The earth is washed away 
from behind the walls, cavities form aud it goes. When 
I made wells on Court of Wards estates, the rent I put 
on was for land within the first 60 yards Rs. 1-8 a bigha ; 
from 60 to 100 yards I put on Re. 1, and beyond that 8 
annas a bigha, so that I reckon on Rs. 32 for a Rs. 500- 
well. 

82. Q. Why do you take such a difference in the 
rates P—Because the water in running along—there are no 
masonry channels—sinks so much into the soil. You can 
irrigate much more in the first 60 yards with a pair of 
bullocks than further away. They have to do the irriga¬ 
tion themselves, and a pair of bullocks comes to 4 annas a 
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day. In the first zone 2£ pairs are required=10 annas. In 
the second tract 4 pairs are wanted=Ke. 1. 'ihe third will 
take tii pairs which will coat 14a. 1-10 per big ha. 

88. Q. One well will do 40 bighas in a year?—Yes, 
two waterings to the rabi crop. 

34. Q. Do you get anything else besides?—I do not 
count sugarcane, opium, and formerly indigo. They 
generally sow on the natural moisture, but they give two 
waterings in 60 days. A big ha is g of an acre. 

35. Q. You think well-making actually pays P—It 
should give a little over 5 per cent, interest. I have done 
tbis as .Manager of Court of Wards Estates and as a private 
zamindar. 


getting money from the Government. Mr. Dampier asked Mr E llill 

me this year to arrange with my tenants in tiiose estates '' 

which could not afford to lend takavi to send them on to 22nd Nov ()•» 

him with a recommendation that they were good tenants, * 

paying their rents, and he would give it. But we have 

now a new Deputy Collector and I do not know whether he 

will do it, 

50. Q. (Mr. Roberts .)—What security do you get? You 
give on your personal knowledge of the tenants, I suppose ? 

—Yes. 

51, Q. (Mr. Muir-Mackenzie.) —Mr. Dampier appeared 
to take your personal assurancu for security ?—Because 1 
know the men. 


36. Q. But if they were managed by zamindars them, 
selves would there he much difficulty in koepingtbis arrange¬ 
ment on ?—Very few zamindars make wells themselves. 

87. Q. Different holdings are served by one of these 
wells ?—Yes. 

38. Q. And they pay the rent to the owner of the well? 
—No; it is not the custom to take money for water. 

39. Q. But you charge the rates?—We do, hut for 
private individuals it is not the custom to pay for water. 

40. Q. (Mr. (Roberts.)—The Court of Wards is practi¬ 
cally the only improving landlord. The other wells are 
made by tenants and wiih the tenants the custom is not 
to charge other men. They get paid indirectly by help in 
making tho well?—The holder of the well supplies the 
bricks and he gives tho men who work for him food. 

41. Q. (Mr. Muir-Mackenzie.)-—duxes you any diffi¬ 
culty in ascertaining where to make your wcllP—Yes. We 
find that preliminary borings arc an immense benefit. 

42. Q- But the difficulty has not been such as to prevent 
you making a very considerable number of wells?—No. 
But I have seen so many instances where men have failed 
from striking on sand. I have known four or five cases 
in the last two years in which men have gone to heavy 
expense and struck ou sand and got nothing. 

43. Q. How much would your boring instruments cost ? 
—About Its. 250 

44. Q. We heard Es. 400 or Es 500 ?—Not so much as 
that. 1 got over 90 feet of piping from tho Agricultural 
Department. 

45. O. Supposing a man of experience were employed 

by " • unit lo endeavour to make wells in other parts of 
thi , not on Court of Wards estates, could it he 

maV qually cheap! v and efficiently ? There would he 
the\ difference teat you would he making them on 
otheiS: mdars’ estates ? —Yes. 1 should go on the lines 

of get, g help from tho zamindars round about. 

40.\ You could induce them to give that help?—I 
think s|. 

47. Q. Do the people come to you readily for advances 
for well construction?—The first estate I spoke of is pretty 
well filled up with wells, aud there is not the occasion. 
Formerly we were making 25 a year. Tho tenants are 
making "on the average 8 or 10 a year on that one estato now. 

48. Q. With the help of advances ?—A well will cost 
them about Es. 260. It would cost me Rs. 500. They will 
gat perhaps Rs. 100 from me, and tho rest they will borrow 
locally- But in these embarrassed estates they simply worry 

' me for wells whenever 1 show my face. 

49. Q. Why do they worry you ? The Collectors say that 
they do not worry them ?—There is so inuoh trouble iu 


52. Q. (Mr. Roberts.)— Practically there is no other 
security besides land. No taksildar would take personal 
security. You say the tenants worry you for advances. 
That is on Court of Wards estates P—Yes. 

(Mr. Roberts.)—Bet the Court of Wards will not unduly 
enhance their rent. That is their security. They have not 
the same assurance with a private zamindar. 

63. Q. (Mr. Muir-Mackenzie .)—If the tenant makes his 
own well, can thezumindar raise his rent on that account ?— 
No. But ho can eject him after seven years and harass him 
about the compensation. 

(Mr. Roberts.)- The protection is not sufficient to 
enable the tenant to make it m spite of his landlord The 
law protects him, but not enough. 

(Mr. Muir-Mackenzie .)—!s it not possible to get a 
law passed to give sufficient protection P 

(Mr. Roberts.) -They will not try more laws until 
they see how the North-West Provinces law works. 

(Mr. Muir-Mackenzie .)—But Oudli has never been so 
favourably situated as the North-West Provinces. 

(Mr. Roberts.) -The law was amended in 1886, 
giving the seven years rule and the rule against enhance¬ 
ment of rent. Previously there was no protection. And 
now they can claim compensation for improvements. 

(Witness.) — We had an instanco of that in Baiti in 
Pertabgarh ; for 32 wells sunk a landlord raised the rent 
Es. 7,0l)0a year on the strength of them. 

64. Q. (Mr. Rajaratna Mwlaliar.)—Vlha,t profit do 
you make on your irrigation after all outlay ?—The ma¬ 
chinery was purchased in 1878-79. It must have paid over 
and over again. 

55. Q. The tenants on the estates under your charge 
arc occupancy tenants, 1 suppose ?— No ; tenant under the 
seven years’ law. 

66. Q. So there is no inducement for them to make 
wells at their own cost ? —On the other hand, they have 
every inducement, because if they are turned out they, have 
to be paid compensation. 

57. Q. (Mr. Muir-Mackenzie.) —I do not understand 
whether in your wells it is essentia) to get right down to 
the mota P — All I look for is to get the well on a fairly 
sound foundation and strike spring water. The natives used 
tho rambans, a pole, 3't feet long, shod with iron and 
weighted. A rope is fastened to tho top and they lift this 
up over a pulley, and liulf-a-dozen men drive it down. They 
can get, down about 25 feet that way. 

68. Q. They get lo the spring to the mota, pierce 
through the clay bed into the sand below, and the water 
comes up through that; and your cylinder only goes 
down to the mota? —That is all. 


Witness No. 9.— Mb. W. A. W. Last, 

In reply to questions stated 

I did the settlement of the Shahjahanpur district 
from 1896—1900. In that district there was only local dis¬ 
tress in the 1897 famine in the clay country (about 15 per 
cent- of the district) and the bhur about 7 per cent, in the 
north along the Goomteo). Not having been in the execu¬ 
tive then, 1 cannot say much about the relief measures 
adopted, but they were not on a large scale. There was 
considerable mortality in the bhur country iu the north. 

Irrigation in Shahjahanpur is partly from shallow 
jhils, partly (in the clay country) from bunded up 
nullahs but moat of all from kacheha wells. There are 
very few pakka wells. The kacheha ones are cheap and 
easily made, water level being about 12—16 feet below sur¬ 
face, and serve all the requirements of ordinary years. The 


C.S., Deputy Commissioner of Eai Bareli. 


Mr. W■ A. 
W. Last. 


people seem satisfied with them and do not seem to care " 

much about making pakka wells. There are only, I think, 22nd Nov. 0— 
about 600 in the district, i-e., about 1 to 3 square miles. It 1 

is a great contrast to l!ae Bareli, which is stndded all over 
with fine pakka wells. 1 think explanation of the fewness 
of the pakka wells in Shahjahanpur is to a great extent to 
be found in the comparative poverty of the cultivating 
tenants. It is a district of small landlords and poor tenants. 

I know practically nothing about the Sardah inunda¬ 
tion canal scheme, hut. I should doubt its capacity for filling 
the jhils and should think it liable to do a good deal of 
harm. The Shahjahanpur district certainly does not want 
it. 


No district can be called immune from famine, but 
Shahjahaupur is less sensitive than most to eccentricities of 

c 2 
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Mr. W. A. r ainfull, excepting the unprotected clay and the bhur 
W. I.ast. c ountry (about 17 per cent.) which are very sensitive. Setting 

_ this part aside, the district may he regarded as protected by 

22nd Nov. 02. its kacheka wells from anything but severe, drought ; but it 
. has no protection against a drought severe enough to make 
the bichcha wells dry up, as they didin Muttra in 1897. 
1 have never known or heard of that point being reached. 
It may have been reached in 1877. In that famine Shah- 
jahanpur lost more people than any district except Muttra. 

If I were asked how to make the district more immune 
from famine, I should say — 

(a) In the clay country, devclope and improve the 
existent nullah irrigation and deepen tals. 


(b) Elsewhere encourage pahka wells, especially 
where kaoheha wells are difficult. 

In time of actual famine I should give liberal takavi 
for kacheha wells, hnt this belongs to the policy of cure 
and not of prevention. Kacheha wells are made every year 
in a few days. They irrigate about 5 or 6 acres, but their 
capacity varies with the soil—more on clay and less on bhur. 
From what I saw in 1897 I think that in a drought the 
people would make as many as they could possibly get money 
and labour for. 


Mr. F. F. 
Bicm. 

22nd Nov. 02. 


Witness No. 10.— Mfi. F. F. Rion, Executive Engineer, Lower Division of the Eastern Jumna Can&l. 
Note on the distribution of water in the Lower Division, Eastern Jumna Canal. 


1. The distribution between the different channels is 
controlled by the Executive Engineer himself, who issues 
orders weekly as to which channels are to be closed and 
which opened. These closures depend ou the state of 
demand ou any particular distributary and the state of 
supply available at the time. The period of running of 
channels generally varies from two weeks in three in times 
of plentiful supply to one week in four when supply is short. 

2. The share of each village on any channel is deter¬ 
mined by the area commanded by that channel.. The 
boundaries of tho area commanded (generally a drainage 
depression on a road) arc marked on the 10" village map 
and the area inside the boundary obtained This area 
decides the size of ttic outlet or outlets to he granted. The 
first claim is given to fields assessed as irrigated from 
canal: if, after supplying these, water is available, the 
claims of fields classed as dry are considered. Fields com¬ 
manded by wells are not included when fixing outlets 

3. In the case of a new channel provision is made 
when it is designed for a supply sufficient for the area of 


both canal-irrigated and dry lands commanded by the 
channel. The percentage of fields left fallow in the 
neighbourhood is obtained and applied to the total area 
commanded, and provision is then made for irrigating the 
ft rea thus obtained. 

4. To determino the share of each cultivator the proce¬ 
dure is as follows :— 

The tract irrigable from the outlet on which the dis¬ 
pute exists is marked on the 16" map. Lists are 
then prepared, showing the number, area, and owner¬ 
ship of cad: field in the tract. If the holdings are 
small, two or more owners agree to form a thok , 
The total area on tho outlet is then divided by the 
number of pahars (three hour periods) in a week, and 
the area irrigable in three hours is thus obtaiued. 
Taking this as the factor, the time for each thok or 
each owner, as the case may he, is found. The week 
is then divided up accordingly, each thok or culti¬ 
vator being allotted his particular day or days or 
fraction of a day. 


1. Q. {The President.) — How ■ long have you been 
there?—I have been in the division since March 1900; 
in charge of the division only since June 1902. 
v <r'2, Q. Your charge is the Meerut District part P—Medrut 
and Muzaffarnagnr. 

Q- There was in the old days a great outcry 
against the mischief done liy the canal in creating a reh 
surface all over the place, Bhaiuswal, is that all right 
now P—Bhaiuswal is very much better now. We have large 
drains. They say the reh ground is improved. 

4. Q Do you remember what the spring level is there ? 
—Eight to ten feet, I think. 

6. Q. You have taken a great deal of pains in tho 
distribution of the water in the village channels ? - We 
have done a lot of distribution in the water-courses in 
dividing the shaves amongst different village ; oosabundi 
we call it. 

6. Q. Have you effected much economy of water P— 
Certainly. 

7. Q. You are getting larger areas of cultivation for the 
samo supply of water P—Yes, tho rabi figures of 1896-97 ; 
we had a rainfall of 0-46 inch, and we irrigated 110,000 
acres with a revenue of Rs. 2,96,000, and wo lost through 
failure of supply 928 acres. Last year the rabi rainfall was 
only 0-24 inch. We irrigated an area of 131. 1 00 acres, 
and the revenue was Rs. 3,40,000, and we had lokmsok/u 265 
acres. For the kharif in 1898-99, which was our maximum 
up to then, the revenue was Rs 4,17,000. Last year it was 
Rs. 4, 36, (XX) The depth of water in 1898-09 was T 7 feet 
Over the wholo division, calculated on the amount enter¬ 
ing tho division. Last year it was 2'2. We had a larger 
area tokmsokht due to the Jumna floods, not to the failure 
of supply. All the kharif which had taken water in June 
was hooded, and I had to remit all that. 

8. Q. ( Sir Thomas Jliffhaai.)— Yon take tho discharge 
entering the head P — h. cs, for the rabi we had a depth of 
2 feet in 1896-97, 2 feet in 1898-99, and 1'4 last year. 

9. Q, (The President.)—is that irrigation an expan¬ 
sion in the villages previously irrigated or entirely new 
irrigation?—Not new.* It is improving tho tails of the dis¬ 
tributaries and giving a better supply In former years in 
a dry year they were not sure of their supply and wore 
very careful wherethe\ irrigated. All the village* at the 
tails of distributaries huve now increased their areas. 


10. Q. What do they run up to—Rs 50 or 60 per cent, of 
the whole culturable area of the village P—Far more than 
that. 

- /II. Q. Is there no remonstrance about over-irrigation? 
—I have never heard any Baraut had been ’ of 

irrigation, and last year the people petitioned B ae 

water given them again. 

\ 212. Q. Then any fresh project is devoted to ing 

irrigation. You won’t touch another village whi not 

irrigated till you have done oil yon can to preson esP— 
Yes. 

-yl3. Q. How much of the area is under water eveayyear? 
—The whole. If I add the kharif and rabi areas in any one 
village, it is uencrally 50 per cent more than the tcta.1 cul¬ 
turable area of the village. Those who ore assessed for the 
water have the first right to it. 

vd4. Q. Are yon doing any more in the way of drainage P 
—1 have just sent up a project for a 12-mile drain between 
the Canal and tho Hindan. 

15. Q. (Sir Thomas Tfigham.)—¥ ave you any fixed rule 
for distribution as regards the percentage of area in tiie 
village allowed irrigation P—We don’t enforce that rule at all. 

16. Q. There is a rule that it should not he more than 40 
per cent. ; two crops of the total culturable area after deduct¬ 
ing the well area. In the old villages it is much more than 
that ?—Yes, in the whole of this Division. 

17. Q- In some villages it is cent, per cent. P—Quite 
generally over. 

18. Q. Have yon ever tried to reduce it?—Yes, once on 
the Agra Canal, and thoy made an awful howl. 

19. Q. What is the area of sugarcaneP—Last year it 
was 44,700 acres in the whole division. The total kharif 
was 96,000 ; that inclndes cane. That lias to take water all 
through the rabi. This year I have done a little more than 
70,000 total kharif, and of that 42,000 is sugarcane. 

20. Q. Do you find it difficult to give water for the 
rabi P— 1 The hardest time is in May and June. In tho rabi 
it is not so difficult. 

21. Q. What do they pay for cedoP —Rs. 6-10-8 an 
acre. 

22. Q. Arc these new projects all for remodelling P— 
KemodelmeDts ; not extending to unirrigated tracts. 
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23. Q. What are you going to do with the extra water 
you get? If you improve the distribution, you will save a lot 
of water ? Then 1 suppose we shall do extensions if we 
have the water to spare, but we are not doing any at 
present. 

24. Q. There have been no extensions in the last ten 
years. The result of your economy lias been to increase the 
percentage of irrigation in each villago?—Yes.it has im¬ 
proved the command and it lus given ns more flow and less 

lift. 

25. Q. You have taken areas near the old villages ? 
—Yes. 

20. Q. In new villages you propose to give them 40 per 
cent, of their cultivated area, but if you have not done new 
villages, how does that come in P —That is a standing rule 
for the whole province. As a matter of fact, we have not 
extended it here at all. 

27- Q. There are requests for more extensions?—I have 
had lots of petitions for extensions. 

28. Q. You do not propose to take them up ?—Not until 
I have done my remodelments. 

29. Q. By that time the people will have irrigated largo 
areas in their old villages and wilt not like you to take the 
water away ?— Afterwards we can always close off the dis¬ 
tributary. At present we run one week in three. 

30. Q. What are your tatiht, by branches?—I close the 
different distributaries week about, but if the supply is tight, 
it may be one week in three or four as last -May. In tho 
Kalapur the branches run alternately and the main dis¬ 
tributary two weeks in three weeks. 

31. Q. Have you been reducing the size of outlets ?— 
Yes, and removing a good many superfluous ones. The 
ventages are based on the areas previously irrigated. 

82. Q ■ If you put them on a shorter time, do not they 
want bigger outlets P—1 do not find it so. We put them on 
shorter time only so far as the distributary is concerned, but 
we have done away with the tatil. 

33. Q. When had you begun to do away with them?— 
In 1901. 


84. Q. More than one village owns a water-course P— 

Yes. 

35. Q. Do they fight P—Yes, and we have to settle the 
disputes, and distribute their shares in the outlets — so 
many days ind hours each. 

30. Q. How many villages in a water-course P—I have 

had four. 

37 Q, (Mr. Rajaratna Mudaliar.)—Yo\x have no 
system of application for water, 1 suppose P—They apply to 
me for water if they are not getting it ; that is all. 

38. Q. You leave the rayats to irrigate as much land as 
they please, without requiring any applications to bo put in P 
— lea. 

89. Q. Each year the extent varies with the extent of 
the rainfall P—Yes. 

40. Q. What is your check against surreptitious irriga¬ 
tion ?—We accept the fact that they can take the water 
when they like. 

41. Q. Supposing some rayats pload that they have 
not taken your canal water, that they have raised the crops 
with the rainfall? -As soon as a field takes water, it is 
written up in the patrol's book ( stwodha ). The patrol o-oea 
round and sees that the field is having water ; these books are 
checked periodically by every one who goes round. 

42. Q. Arc there any cases in which the rayats might 
plead that they have not taken canal water P - They cannot 
hide it, because it solidifies the ground. We get our early 
kharif measurement done before the rains break. 

43. Q- Well lands in the midst of fields irrigated by 
canal water might take water surreptitiously ? — If they do, 
they pay the canal rate, but they are not included in the 
oosrabandi. 

44. Q. Would it not be difficult to prove that they took 
canal water ; they might say they irrigated from the wells P 
—There is very liitle difficulty ; you can altvays trace the cut 
through the bund if there is any dispute. 

45. Q- It might be a crab or rat hole P -It is too big. 


SIXTEENTH DAY. 


Allahabad, 24th November 1902. 


Mr. F. F. 
Bion. 
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Witness No. 11.—Me. S. H. Butleb, C.I.E., I.C.S.* 


1 . Q. (The T resident .)—Wliat posts have you held in 
this Province, Mr. Butler P —I nave settled the Sitapur 
District and also the Kheri District.. I was in cliargo of the 
Hardoi Settlement for some months. I have not done any 
real inspection work in Hardoi. Sitapur and Kheri are the 
two districts through which the old Sardah project went 
first. 

v 2. Q. You are, I suppose, pretty familiar with all the 
arguments pro and con of the Sardah Canal P — Yes, I am. 

v8. Q. What is your opinionP—I think it would ruin 
Sitapur. I understand they won’t irrigate Kheri. Kheri 
and Sitapur are water-logged as it is. The spring level is 
said to be rising and to have risen very largely since 1871. 
This is an engineering question that I don’t know anything 
about, but I do know that the whole of the Gurnti terai has 
gone out of cultivation since the last settlement. 

i. Q. When was that P—In 1869. 1871 was the year of 
great Gurati floods; people say that the bed is silting 
up. It is absolutely essential according to the engineers, I 
believe tluit, if you run a canal through Sitapur, you should 
draiu off the existing jhils, which are innumerable in the 
middle of the district, into the Gurnti, Mr. King and 
Colonel Corbet doubted whether the Gurnti would take so 
much water. I am certain it would not; the drainage is in¬ 
adequate as it is at times of heavy rainfall. In 1871 the 
floods washed away ports of Azamgarh and did a lot of 
damage. In 1894 the floods came above the floor level of 
the Chutter Manzil. Whether these floods have silted up 
the bed, or whether the silting up has been a slow process, 1 
don’t know. 



sl5. Q. It has not been made the subject of scientific in¬ 
vestigation P—No. 

V6. (Mr. Roberts .)—There was a special enquiry in 
1894. Mr. Passanah, an engineer, was put on to go about 
the country and see what could be done. I never saw the 
result P—People say tho river has been bridged in so 
many places that the floods have been checked, and the 
bed thereby raised. 

v/7. Q. (The President.)— Js it possible that the Sardah 
water is getting into it ? The Gurnti rises iu swamps not 
far from the Sardah and possibly the Sardah water is getting 
into it. (Conversation over map.) The Sardah has completely 
changed its course. The small stream (the Dahdwar) for¬ 
merly connecting the Sardah and Gogra has now become the 
main stream. 

-4. Q. When you say that introducing irrigation into 
Sitapur would ruin the country, do you mean that it would 
increase the water-logging that already exists?—Yes. 

'49. Q. Would there be sny danger if a high level canal 
was taken through the district P — Yes. 

'"10. Q. Even if water was passed through without giving 
irrigation ?—I think it would he a very dangerous proceed¬ 
ing. Yon would have to take it right across the natural line 
of drainage. 

■411- Q- A proposal has been made of making a very much 
reduced Sardah Canal to cross the country theTe and of giving 
irrigation to Hardoi at the end of the kharif p It would 
not touch Sitapur. 1 could not give an opinion about 
Hardoi, except that the drainage is very complicated there 


Mr. S. R. 

Butler. 

24th Nov. 02. 


* Note by witrvsj.— 1 This evidence refers only to the conditions of Qudh. This is stated in tbc evidence, but moch of tbe evidence is dated very 
generally , and the limits ou its application might be overlooked. 
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Mr. S, H. already; it troiild be necessary to have a very careful 

Butler. survey. 

--- >/,2. Q. Are these districts thoroughly well irrigated ?—Yes. 

24th Nov. 02. I n the south of Oudh, as you know, wells are very numerous. 

In the four south-eastern districts of Partabgarh, Sultanpur, 
Fyzabad, and Rae Bareli 42,919 pakka wells nave been mado 
since the last settlement, 9,099 in Partabgarh, 7,461 in 
Sultanpur, 15,000 in Fyzabad, and 11,369 in ltae Bareli ; 
in fact, there is a pakka well for every 30 acres of cultivation. 
In Unao, Lucknow, and Bara Banlri, the three central 
districts, 18,717 masonry wells have been made since the 
last settlement, 

13. Q. (Mr. Roberts.) —That, is the settlement of 1869? 
—Yes, the first regular settlement since tho annexation. 
There is about one well for every 60 acres of cultivation 
in these central districts. In the four districts of Hardoi, 
Sitapur, Kheri, and Bakraich 7,471 wells have been made 
since the last settlement, and thevo is ono well for 225 acres of 
cultivation. 1 think these figures show that the complaints 
that landlords don’t allow their tenants to make wells are 
unreasonable. 

14. Q. (Mr. Muir-Mackenzie.) —How many wells have 
been made by tenants ? — 1 have separate figures only for 
Partabgarh; out of 9,099 wells 6,986 were made by 
tenants, and Partabgarh is a district in which there have 
always been, since the beginning of the Oudh controversies, 
the most numerous complaints that the landlords don't allow 
their tenants to make wells. These figures are taken from 
Mr. Sanders’ Settlement Report. Of course landlords do 
sometimes object to wells being made, and l have myself 
investigated about 20 or 25 complaints by tenants ; most 
of these were by high caste tenants who were in large 
arrears of rent; in one or two cases I thought the landlord 
was behaving arbitrarily ; in one ease I remember parti¬ 
cularly he said the tenant was only making a well as a 
first step to getting a grove. You know, no doubt, that 
by a custom of the country wells and groves are married 
together. Sleeman talks of this custom in his books ; it is 
commonest among Rajputs, hut it is also common among other 
castes. In Northern Oudh, where land is abundant, most 
peoplo « ho make a well also get a hit of land for a grove from 
the landlord and the two are married with regular ceremony. 
In the south-east of Oudh tho grove area is decreasing ; the 
pressure of population is great, and the custom is, 1 imagine, 
breaking down, but anybody who can afford to have a grove 
and well will marry them. A man who digs a well cannot 
drink any water from it until it is married to a grove ; and 
a man who plants a grove cannot lake fruits from the grove 
until it is married to the well ; that prohibition only applies 
to the person who makes the well or grove, not to other 
people. The figures show that in South Oudh the grove 
area is decreasing, while the well area is enormously 
increasing, which means that the custom is breaking down 
there. 

>/l6. Q, In the case of wells mado for irrigation that is 
not necessary ?—No; but everyone, who can, murries his 
well to a grove or a tree. These figures show that the 
tenants of Oudh are pretty well off. 

-/l6. Q. Were you in Ondh in 1896-97?—Yes, I was in 
clunge of tho Sitapur, Kheri and Hardoi settlements. 

''17- Q. Was there much distress? —Distress was great in 
Hardoi, but Hardoi had been hroken by the wet years from 
1890 to 1H94 ; Sitapur had suffered, but it is a rich district; 
there are big landlords and they helped their tenantry through. 
Hardoi is a poor district with a great deal of sandy soil 
which suffers more than any soil in wet years ; bajra and 
moth are destroyed entirely in very wet years. Hardoi 
has much sandy soil and it also has much which is water¬ 
logged, so that it was broken before the famine and tho 
famine came and finished it up. The settlement which 
might otherwise have worked all right had to he revised, 
Hardoi will always feel drought; Sitapur will not, nor will 
Kheri. 

18. Q. What are the chief crops ?— Bajra, moth, tird, 
and moong. 

19. Q. Would they not flourish in a dry year ?—Yes, if 
they get water in good time, but they are very delicate and 
in the famine year the rainfall was not timely. 

20. Q. Would you say that a district where every 30 acres 
can be protected by a well is protected from famine?—I 
think it is protected as far as people who have lands are 
concerned ; yes, I think it is protected. 

21. Q. We cannot of course protect it from high prices? 

—Exactly. 


22. Q. (Mr. Muir-Mackenzie.) —Then thore is employ* 
ment for labourers ?—In the four south-east districts 
the population is very dense. In ordinary years I 
should say the people generally employ more labourers 
than are absolutely necessary for the work ; there is a 
general feeling of kindness at harvest time. But when 
prices rise and tho people are afraid of scarcity, they are 
naturally more careful about employing labour. 

23. Q. (Mr. Roberts.)— Wages are paid in kind, not in 
cash, so the matter of high prices does not touch the 
labourer, so long as there is work ? -In some places they 
convert wages into cash in a famine year. 

24. Q. (The President) — Do these wells run dry in a 
famine year P—Nobody in Sitapur or Kheri has heard of it, 
and the talukdars say it is unknown ; in fart, the water level 
has been rising. Oudh is intersected by rivers with a 
perennial supply, tho sub-soil is very light and sandy, there 
must be an enormous amount of percolation. The people 
say that wells wifi never run dry unless the Ganges and the 
Gogra run dry. Oudh generally is fairly well protected 
against famine, I think; in Hardoi there was a great deal of 
distress ; that is a specially precarious district. 

25. Q. (Mr. Muir-Maekenzie.)—Wa.& 1899-1900 a drv 
year?—Yes. 

26. Q. I find from my figures that the aroa irrigated 
from tanks and other sources was larger a good deal in 1899- 
1900 than in 1900-1901 in Oudh generally?—I think the 
Hardoi figures are less accurate than in any part of Oudh. 

27. Q. (The President.)— Is there anything you think 
could be done for Hardoi ? Yon bar a canal and you can’t have 
endless wells? —I think we might do a good deal more in 
wells. But you cannot make wells in a great part of 
Hardoi; it is pure river sand. 

28. Q. ( Sir Thomas 1 Rgham.) —Your cultivated area is 
dependent on tanks?—Yes, mi jhils \ there are no artificial 
tanks m Hardoi; they made a few in the famine year, but 
they did not hold water. I would not like to bar a canal in 
Hardoi, because I don’t know enough about it, but I think 
it would be necessary to ho very careful before you did 
anything in that direction. 

29. Q. (Mr. Muir-Mackenzie) —The area under wells 
seems from tho figures I have to have gone up enormously, 
whereas there has been a drop under tanks?—In the famine 
year the people made tens of thousands of kachcha wells in 
Oudh* Government gave large advances. In Sitapur the 
famine year was the best they have had. The light loam was 
worked very well; they never had such crops before ; land¬ 
lords and tenants rejoiced in high prices and paid off their 
debts ; there was a smaller area cultivated, but the profits 
wore simply enormous. 

30. Q. ( The President)-— This jhil irrigation is almost 
entirely rabi't— Entirely. 

31. Q- Does it give a second watering, or do they trust to 
the Christmas mins p—They trust to the Christmas rains ; 
there are not many jhils which give a second watering. 

32. Q. Would it be an advantage, if by a canal or by the 

rains of heaven these jhils were filled at Christmas time ?__ 

Ite^'ould make ussuranco doubly sure. 

v88. Q. Supposing a canal could be brought down into 
Hardoi, without doing injury, to Shahjehanpur, would it be 
acceptable to the people, or would (hey think it a nuisance ? 
—They would not like to pay for it; I think they would 
bo afraid of reh ; tenants are very much afraid of reh. 

Q. Is there much reh in Oudh ?—No ; south of the 
Sitapur District there is a good deal ; from there down to 
BaraBanki there is a little ; large oosar plains exist south of 
Unao. There is generally not very much reh in Oudh, but 
the people arc afraid of it. 

35. Q. With your large experience of Oudh, can you 
suggest anything by which people might be bettered in the 
way of works as a protection against famine ? -I don’t think 
anything is required when you can make kachcha wells all 
over the place for a few rupees. In Gonda and Bahraiek 
water is 12 feet below the surface. I don’t believe in inter¬ 
fering between landlords and tenants in Oudh. I don’t think 
Government could do anything except give advances when 
they are wanted and that they do at present. The Court of 
Wards have stimulated wells, and some of them are not very 
successful; it depends on the individual manager. 

36. Q. (Mr. Roberts.) - It depends entirely on him ?—■ 

In the Kapurthala estate in Bakraich some magnificent 
wells were made, but not used; even in the famine vear 
the people would not use these wells until pressure'was 
brought to hear on 'them ; then they used them a little. 


b nVe.-tt wai estimated that 050,000 kicheha wells wore made ia 1MW-87 in tho United Provinces ; and that 
1*0,000 of Uu* number were constructed from Government advances. ' J 
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37. Q, (Sir Thomas High am-)—Why was that P—They 
said they did not want irrigation for their maize 

88. Q. (Mr. Roberts.) —In 8itapur and Kheri a great 
quantity of the area is grain rented ? -Yes. " 

39. Q. Grain renting is usually supposed to indicate 
a low state of cultivation ? — Yes, it docs. 

40. Q. How does that affect irrigation P If a canal were 
made, would the tenants he induced to work other lands or 
spend their money and labour in making their lands pro¬ 
ductive p - Grain rents are of course a backward system; 
there is no doubt that no tenants, or very few, will mak'o 
a well under the grain-rent system. 

41. Q. What share does the landlord take ?—You may say 
that it comes roughly from one-third to two-fifths. 

42. Q. One-third to the landlord?—Yes, aftor making 
all deductions; it is a very complicated process ; I described 
it in my Settlement Report. It varies from one end of 
the district to the other ; in tho north of Kheri the landlord 
does not get more than Jth or £tlr. Where there is no 
demand for the land the landlord’s share is hound to be low. 

43. Q. But these rents could he converted to cash 
rents P—lam very much against any attempts to convert 
from grain to cash ; it has been tried several times in Oudh. 
Sir A. Lyall was very strong on the subject, when 
the Oudh Reut Law was under revision. I think there 
aro very few people who could do it successfully. I have 
seen rents converted by a zealous Deputy Commissioner 
in Sitapur, and the result< were not successful ; tenants, who 
howled for cash rents in years when crops were good and 
prices going up, howled to l>e sent back to grain directly the 
tamino came, and they were afraid that bad times were 
coming. There is a big tnluka in Rae Bareli, where in tho 
famine of 1877-78 the taluk dar reconverted from cash to 
grain at the request of the tenants and hag kept to grain 
ever since. It is a backward system, but it is working itsolf 
out. 

44. Q. The tendency is to increase the cash-rented area P 
—Yes. 

45. Q. (The President.) —As regards a village having 
one well to 30 acres of cultivation, how many acres of irri¬ 
gation would that have in the year P —It depends on tho 
wall. In Southern Oudh there are 4 6, 8, 10, and 12 
buckets working ; in Northern Oudh yon have small wells 
in which water is drawn by men and not bullocks. The 
natives say on the average 10 acres can be irrigated by a well. 
In Partabgarh in the year of settlement they had 16,522 
pakka wells and 14,670 kac he ha, and they irrigated from 
wells in the year 181,728 acres ; that works out to 5$ acres ; 
a kachcha well works less than u pakka well. That is actual 
irrigation ; there would he an equal area protected, 
because kharif would be on one side of the well and rabi on 
the other ; that would work out to on 10| acres per well. 
There would be infinite variations according to the size of 
the wcU, depth of tho water, position of the well, length 
of tho run to the field, sub-soil and nature of the crops. I 
think from 10 to 15 acres per pakka well is protected. 

46. Q. What do you mean by protection of the kharif? 
—There is no protection of the kharif ; the area under kharif 
one year is under rabi the next. 

47. Q. (1 VTr. Muir-Mackenzie.) —In a year of drought 
the kharif would fail P—Yes, it might; they could irrigate 
if they wanted to. 

48. Q. Would they not work wells in the kharif?— To 
some extent they do where they grow rice and sugarcane in 
soil which is not naturally suited to rico and sugarcane. 

49. Q. (Sir Thomas Higham.)—l-n a break in the rains 
do they work their wells in the kharif P—Yes, if there is any 
alarm; wells never run dry, 

60. Q. (Tie President .)—Would you say that the best 
agricultural policy for Oudh in the future is to frcolv en¬ 
courage the multiplication of pakka wells P—Certainly. 
But I don't think you can make wells without limit. Well 
irrigation in Oudh is supposed to bo of very little value 
without manure ; there is comparatively little manure in the 
northern districts in comparison with the southern ; in 
Southern Oudh they all feed their cattle ; there is more 
human excrement and greater economy. 

61. Q. Tho inferenco is that they must keep up a certain 
number of cattle ?—Yes, but in Sitapur and Northern Oudh 
they draw water by hand. 

62. Q. Would they irrigate as much as 6 acres to a well P 
—Yes, 6 to 7^ acres or even more for any one crop is a 
pretty general estimate, Mr. Hooper, who is a great auth¬ 
ority, workeddt out and it came to 7\ acres. These figures are 
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i don t think they look at the interest or the commission 

which is taken by revenue subordinates ; they look at he 

repayment; the difficulty is that tho tenants must pay 

Kpe! P1lrtlCukr d^e; the same difficulty exists^ 

T /‘ 0mas High am.)—The irrigated area in all 

m Tl- a T* 8ma11 Portion of the tok 

cultivated area P-bes, but then a g-reat part of the 

northern districts ? s tarn-land where irrigation does harm • 
the people won t imgate m the whole of the north of Kheri 
and m the whole of the north-east of Sitapur; there Is also 
terai about Bahraich and Gondii; and in trie terai water is so 
.near the surface that the land is cold, and the rabi if irri- 
gated would rust. * 

66. Q. They don’t use wells in these tracts?-Only on the 
higher ground for garden cultivation ; the water is only 6 to 

levers 61 W “ ^ KUrfaCe J lift H witL S harras and 

67. Q. Would there be any additional cultivation if you 
made a canal P-The area which would benefit from a 
canal is tho bhur tract along the Gumti; that is undulating 
country ; the sub-soil is white river sand. They make 
little wells and they lift out water in g harms ■ they irri¬ 
gate very little, but they do irrigate; a canal would certainly 
do good there, if it could be worked in such uneven country. 

68. Q. The spring level would be near the surfaoe ?— 

Ten to twenty feet, except on the Lucknow border. A canal 
would only protect the area which is now more or less pro¬ 
tected by wells and jhils. 1 

59. Q. There are no wide stretches of uncultivated 
land:—Absolutely none. 

60. Q. Hardoi suffered very much from drought in 
1896-97 ; was that duo to jhils not filling, or was there 
shortage of rainfall ?—General shortness of rainfall and 
the jhils did not fill. A smaller area was sown, because the 
people wore in a bad way ; they had been exhausted by the 
wet years that had preceded; 1890 to 1894 were years of 
heayy rainfall which had hit the district very hard. 

\Al. Q. You say, if you took a canal through Sitapur, it 
would ruin it r— Yes, 1 think bo. 

v/62- Q- You don t think that about Hardoi P—If you could 
take a canal through Hardoi without water-logging the 
centre of the district, it would do good. I am not enough 
of an Engineer to know if it is possible. You can drain 
ll^doi into the Ganges. 

V63. Q. The difference between Hardoi and Sitapur is that 
ona'can be drained and not tho other?—Yes. 

'"'64. Q. You would have to drain extensively in Hardoi P— 

Yejr, and the drainage would have to begin in Shahjahanpur. 

S/ o5, Q, (Mr. Muir-Mackenzie,)— Would notthc drainage 
tower the spring level?—I suppose it would. 

v66. Q. (Sir Thomas Hiqham.) —Would an inundation 
canal benefit Hardoi P—I don ttknow enough about it; I have 
never been in a canal district. I don’t know whether an 
inundation canal would do good or harm. 

"'67. Q. The idea would be to run one during tbe kharif 
and fill th e jhils when there is a deficient rainfall P—In 
these places, if you have a big cut, it scours and you get a 
ravine, but that is on engineering matter. If it could be 
done without water-logging the centre of the district, I think 
it would be a very good thing for Hardoi, but I am not 
competent to give a decided opinion. 

^08. Q. They would not want a canal during the rabi ?— 

No. 

✓159. Q. Provided the jhils were filled up P—They could do 
as it is in ordinary years and trust to the growth of wells. 

v'fo. Q. Beyond Hardoi is there any district in which a 
canal would be beneficial ? - No, I think not, Mr. Hooper 
says—“ tbe only desire evinced by the people is that a canal 
should not be brought in. This feeling is strong and it 
i» shared by most people who are acquainted with the 
province.” 
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V"71. Q, You have never known any people express a desire 
for a oanal there ? —I have heard individual tenants in dry 
villages, where they can’t make wells, ask for canals, but, the 
. mass of the people in Sitapur and Kheri are strongly opposed 
to them. They are afraid of reh and water-logging. 1 was 
in those districts for seven years and know them pretty well. 
Landlords are opposed to them with very few exceptions, 
because they honestly believe that they would ho dangerous, 
and of course they don’t want to have canal subordinates 
coming in between themselves and the tenantry. The feeling 
on that point is very strong and always has been in Ondh. 
They say it would upset tho social system; but the other 
feeling is also strong that a canal would produce water¬ 
logging. 

\J^2. Q. That feeling was very strong when the canals 
were first proposed in 1870? -*-Yes. 

/78. Q. Has it been modified at all as the result of 
drought P— I am told that one or two talukdars are in favour 
of a canal, but there is no doubt that the majority are against 
it. 

74. Q. If a canal was made, would it bo possible to obtain 
anything out of the landlords in the form of an owner’s 
rate?—All things are possible, but all things are not expe¬ 
dient. They would protest and the Oudh talukdars have 
protested very strongly at times ; it would be a political 
question. 

76. Q. I was looking at it simply from an economic 
point of view ; would their rent be increased to an extent 
sufficient to justify the imposition of the rate ?—I cannot soo 
how rents can be increased much in tho south of Oudli; 
they average between Rs. 6 and Ks.'7 an acre over whole dis¬ 
tricts. In a tract on the border of Sitapur and Bara Ranki 
they average Rs. 8, 9, and 10 an acre for tho whole village. 

76. Q. {Mr. Muir-Mackenzie.)—On irrigated land?— 
No, but the land does not requiro it; they grow sugarcane 
without irrigation ; it is very fertiloysoil; perhaps there is 
something peculiar in tho soil. 

77. Q. {Sir Thomas Higham.) — You don’t think there 
would be such a great increase in the productive value of tho 
land as to justify a rate on the owners?—No, and water- 
rates would be very unpopular. 

78. Q. Apart from water-rates would it he possible, do 
you think, to do as we do on other canals where we take 
something out of the owner P I think not 

79. Q. A water-rate would have to he levied if we made 
a canal; would the people take the water ?■• Water-rates 
would be unpopular in Oudh, because they arc quite con¬ 
trary to the custom of tho country ; there ore no wet and 
dry rates ; the rent is a lump rent; a man may have one 
anna on the rupee us legal enhancement; it is put on all 
land equally. People would regard it as zulum to assess 
them specially foi water ; one or two talukdars have tried to 
put on a rato for tank Irrigation, and the tenants have 
immediately complained. 

80. Q. If you made a canal and brought water to the 
land in a season of drought, would not the tenants bo glad to 
pay P—They would pay of course in years of drought, but 
a water-rate would be unpopular in ordinary years. 

81. Q. The quest’on is whether they would take water 
if they had to pay P—No; not if they could get water from 
wells. 

82. Q.. We could not make them pay unless they took 
water P—They would say—you have drained our Jhils and 
should give us the water free. 

v83. Q. A canal would save tho oxpenso of lifting P—Yes, 
but it takes a long time for them to change their customs ; if 
they could get water anywhere else, I am perfectly certain 
that the vast majority would not touch canal water, because of 
these rumours that canal water chill6 the land and produces 
reh. 

84. Q. (Mr. Muir-Mackenzie.) -You wish that a stimulus 
should bo given to the digging of wells P— I don’t wish 
much stimulus given, because I dont think it is very wise ; 
they are working up gradually. In the old days in tho Court 
of Wards a Deputy Commissioner sometimes stimulated the 
digging of wells with rather ridiculous results in some 
cases. VV« can take borings, but the borings are not very wc-11 
done, and the natives profer their own methods of finding out 
whether there is water; they have one method in Kheri 
which I have soen work very well; little saucers of water 
are placed on the ground ; if they are found to be filled with 
wator in the morning, they say there is water underneath ; if 
they are dry, then they believe there is no water. In the 
Court of Wards Manager’s bungalow at Lakhimpurthey had 
a man who took a boring for a well; after spending some 


hundreds of rupees on it he got to sand and the thing 
was useless. The gardener tried the method 1 spoke of and 
not 20 yards away found a spring, and a kachcha well 
which cost a few rupees has watered the whole compound 
ever since. Some old Kurmis are supposed to be able to 
say from taking up a handful of earth whether there is 
water underneath. 

85. Q. Mr. Hill, Manager of the Court of Wards seems 
to have been very successful P —It is a matter of individuals. 
In Catvnj)oro and Moradabad Government tried after the 
famine of 1877 to start wclN and put on selected officers, but 
zamindars would not tako them over when made. Govern¬ 
ment spent Rs. 26,000. 

(Mr. Roberts) —We don’t, I think, get full informa¬ 
tion of failures in the Court of Wards estates. 

86. Q. (Mr. Muir-Mackenzie.) If you have a speoial 
man, could the thing ho done?—I think “ facilities” should 
he given, but I am against “ stimulus.” 

87. Q- By stimulus I was really alluding to such things 
as the liberal provisions of advances ?—I entirely agree that 
advances should be given. 

88. Q. That the people, instead of being left to them¬ 
selves, should be pushed and should have the advisability 
of taking these advances pressed upon them P There 
the personal equation comes in ; it depends on who pushes 
them ; if you told the tahsildar to push them, he would say 
“jo hukm.'' 

•*89. Q. Do you moan that the tahsildar would be likely 
to stimulate people who didn’t want the money to make 
wells?—Yes. 

90. Q. And to make wells where thoy were not really 
required?—Yes, in the famine fakavi was given ; it had 
to be given very rapidly, and there is no doubt that a lot 
of tho wells made have not since held water ; also in the 
old days of Oudh some of the Deputy Commissioners used 
to stimulate well construction, arid you sec many of the 
wells are now without any wator in them. 

61. Q- Were they made from advances P—Yos, many of 
them wero. 

92. Q. Tf places for wells wero ascertained by means of a 
horing beforehand or io any other way, so that mistakes 
might he avoided, do you think it would bo unsafe to push 
the matter P—If risks could be avoided, certainly not. 

93. Q. Would you not go further and, with the object of 
extending wells, taxe a certain amount of risk P —Not in 
Oudh. 

94. Q. Your remarks are restricted to the particular con¬ 
ditions of Oudh P—Yes, almost all my service has been 

there. 

95. Q. You said a great deal of money was spent in 
the famine on kachcha wells P—Yes. 

96. Q. Was that principally out of advances ?—Yes, 
advances from Government and landlords. 

97. Q. Principally from Government advances ?—Yes. 

98. Q. Did money-lenders refuse to come forward P—I 
don’t think they could have been said to refuse 
to come forward ; they gave a lot of money, but it was an 
exceptional occasion and a great deal more money than 
usual was required. I should say, speaking roughly, that 
tho additional amount was mostly provided by Government 
on that occasion. 

99. Q. You don’t remember how much it was P—I am 
afraid not. 

1(!0. Q. (Mr. Roberts .)—What docs a kachcha well cost? 
—It varies from Re. I to lls. 6 in Sitapur ; in tho south of 
Oudh it is from Rs. 6 to Rs. 30. 

101. Q. Relatively to the total cost of cultivation a 
kachcha well is only a small proportion P—Yes. 

102. Q. So,that tho cost is often met by the people them* 
solves?—Yes, the people made thousands of wells them¬ 
selves on their own initiative and thousands more were mado 
by Government assistance. 

103. Q. (Mr. Muir-Mackenzie .)—In the famine wem 
there kachcha wells mostly made out of Government assist¬ 
ance ?— I think the people themselves mado more than Gov¬ 
ernment made for them. 

104. Q. Was a very considerable proportion made out of 
Government advances and which could not have been mado 
but for them r—A very considerable proportion was made 
out of advances, and I suppose could not nave been made 
without them. 



MINUTES OF EVIDENCE. 


105. Q . What was the procedure adopted in making these 
advances ?— The ordinary procedure was too slow, and so 
the Pargana Officers were sent out; they obtained lists of 
people requiring takavi for wells from kanungos and 
tale-Ildars and landowners and shovelled out the money as 
fast as possible. 

106. Q. Did they take money with them P —Yes. 

107. Q. Do you think it would not he a good thing 
to adopt that procedure in ordinary times P—Yon, pilose 
a lot of money unless you had careful enfi/.''/ lun *S»»; 
dishonest people, if they thought they could aP * J" ‘ v 
direct from the Saliib on the spot, would not/'"' , ' 

wells they had taken advances for. Yon , } ‘ 

the register to see whether the land owned by 

the man or if it is mortgaged; ySjfcannot do that in 
the village. 

108 Q. A great many' officers havj bcen in fav0ur 0 f this 
procedure on the ground that it is Precisely in the village 
that those particulars can be prom^jy aTlt j accurately as- 
certained ?—lou could do it when i^ ; s exceptional, but if it 
became the rule, it would be very difficult. 

109. Q. There was an officer in Bengal who was rathe r 
successful and he went entirely on these lines P—It depends 
so much on the person. I should like certainly any simpli¬ 
fication of procedure that can be made without undue risk. 

110. Q. Do yon think the Government will fail to recover a 
large proportion of these famine advances apart from what 
they Lave decided to remit P—I think they have recovered 
all. 

111. Q. That would show thero has been no partieul ar 
risk run in spite of everything ?—They have wiped out a 
good deal. 

112. Q. The Government decided from the first, T suppose, 
to lemit a good deal? -Yes. hut you know how these thing 
are done; perhaps Rs. 10,000 or Es. 20,000 eannot be traced 
md that all comes in under remissions. 

(Mr. AMieWs.)-Remissions were not made till some time 
after the famine was over. 

113. Q. (i \Ir. Muir-Mackenzie.)— Do you think the pro¬ 
vision as regards exemption from enhancement stands in any 
need of revision ? —In view of the figures of well construc¬ 
tion in Oudh.I can hardly advance anything in favour of a 
permanent exemption for improvements. I cannot se t that it 
is necessary in order to get improvements hut T. tlvnk it is 
very desirable as a part of our settlement policy. 

114 Q. Why is it desirable?—Because T think that all 
round in the North-Western Provinces and Oudhwe are taking 
at each successive settlement a smaller and smaller percentage 
of the actual assets. If you are doing that and at the same 
time you can encour. go improvements, ilia a verv g< ol thing. 
Also 1 think that most Settlement Officeis will agree that , 
so far as there is a defect in our settlement system, it is 
that a man who works up h s village at the end of the 
settlement is liable to find that his revenue will ho enhanced 
mure than that of the person who has left it, alone. We 
guard against that as much us possible ; hut, as a matter of 
fact, you cannot make allowances for all improvements. 

115. Q. (Mr. Roberts.)— Is it logically and equitably 
necessary that it should he so P (Illustrated hv an example 
in which a landlord’s rent is Es. 100 ; he makes an improve¬ 
ment and raises the rent to Rs. 60 more ; the question was 
asked why the whole improvement should go to the landlord) 

- Nobody < an say that the present rules are not liberal and 
equitable, and, in view of the figures of well construction, it 
would he, us fur as well protection is concerned, unnecessary 
t,i make them more liberal than they are in these districts ; at 
the same time I think the more liberal you are at the 
settlement ’the better. There is no doubt that the improve¬ 
ment allowances given at the settlement were not as great 
as Government intended them to he. Settlement reports 
show tint Settlement Officers did not allow for improve¬ 
ments in the earlier settlements of Oudh to the extent which 
later we did allow. In the Lucknow report there is a 
passage “ Landlords merely regard the sinking of wills as a 
ground for enhancement of revenue at the next settlement. 
Such considerations have materially interfered with the con¬ 
struction of wells.” Tliat may he the case in Lucknow, 
hot I don’t think it ia the case generally. As the figures 
show an erormous number of walls have been made, and 
there is not the slightest doubt that the landlords 
did not know anything at all about the improvement 
allowances that were notified in tho Board’s circular. 
■When I went to Sitapur I heard a report at the beginning 
that a landlord was covering over his wells in view of settle¬ 
ment proceedings. I issued a notice to them to file their 
claims to allowances for improvements aDd thou they 


came in thousands. A great many allowances were made 
on appeal by the Settlement Commissioner. 


Mr. S. U. 
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116. Q. (Mr. Muir-Mackenzie.) — Do you think thev Mutltr. 

understand that allowances have been made and will in —I— 

future he made la them?—I think so; hut jou cannot 24th Nov. 02. 
answer for 30 years hence. ■ 

117. Q. What happened in the settlement altogether, woe 
there an enhancement or reduction ?—The:e was a large 
enhancement. 

118. Q. You don’t think the effect of that general en- 
, -yk has obscured the fact that they had some im- 

provcmcuT allowances?- No > beCattM ** 80 a1 ’ 

Iowanees on appeal. 

119. Q. We heard in thd C ^ ntral Provinces that the 
zamindars said “ v oU say I hat? ,md “ Mliow '‘ n « c ™ a(le f( ’ r 


my improvements still I find' 


enhancement ; it 


that is not the case ” Is there nV a . to " d r n , c - v to say that ? 
—There is a tendency to say it’ I don t think tuey 
believe it. \ 

120. Q. (Mr. Muir-Mackenzie.)^ ? u “7 there is no 

distinction botwften dry and wot rat^ ] . n Oudh p In all 
the settlement reports there are no distinctions. In local 
areas you can sometimes find somethin? like them. For 
Instance, the rent b in a tract where well? caT >no* he made 
would he lower than whoro wells can be r? a ^ c > other things 
being equal. \ 

121. Q. The tenant in Ondh 1ms no enhai> c «mpnt of rent 
ever placed upon him in respect of his imOl’ovenu-nt?’■-I 
should not say “ever,” hut the rule—certainly in every 
district- I know and I believe in every district—is to take 
the enlunement of rent on all the tenants at one time 
and at the same rate. If the landlord wants to get any¬ 
thing out of his tenant for a well or improvement, he will 
have a tiuzzur then and there, if he thinks the tenant can 
pay it. '1 hat is their way. 

122. Q Can any steps he taken to prevent the landlord 
getting that nuzzur out of the tenant -any practical steps? 

— No. Any time the Government has attempted anything 
of that kind it is passed on to the tenant. You cannot 
stop it. A great many landlords do not. do it. I think the 
majority of the landlords of Oudh treat their tenantry, as a 
rule, very well, as well as any landlords in the world, hut you 
cannot stop the men who do it. 

123. Q. You do not think it a feasible measure that may 
eventually stop it to declare it illegal ? -No ; it would be 
futile and inadvisable. 

124. Q. Can a man sue for it ? - No. 

125. Q. In order to enable advances to he made to tenants 
for whls, would it, he advisable that they should bo given 
any transferable interest in their laud merely for that 
purpose? You cannot in Oudh, because of the sanadn. 
We say we maintain the status at annexation. Lord Law¬ 
rence tried to introduce tenant right into Oudh and failed. 

126. Q. I am alluding to, l think, Mr. Molony’s proposal, 
which is that merely for purposes of takavi advances ; he 
proposes to legislate to give the tenant a transferable interest 
if his landlord refuses to make the improvement? —I do not 
think you can create any new rights in Oudh without a 
great deal of trouble, and I do not think they are required. 

127. Q. Then what, security will you get from the 
tenants ?—They have the security of groves, bullocks, carts, 

— personal property. 

128. Q. Will that security he sufficient for one owner ? — 
They generally have collateral security too. It is no 
difficulty to get it from a good tenant. Many of the 
improvements are made by Jiurmis who co-operate very 
much amongst themselves. 

129. Q. Do several people ever combine to take advances 
for wells?—Yes. 

130. Q. Can you givo me any opinion as to any measures 
it. might ho advisable to adopt for getting into the famine 
programme works more useful for irrigation?-I cannot 
give you any general opinion about that. I have served in 
districts where we do not want works for irrigation. 

181. Q. (Mr. Fajaratna Mmlaliar.) —Was the large 
increase in the number of wells since the lost settlement 
due in some measure to a series of unfavourable seasons, or 
was thero any special cause?—The large resort to well- 
making was chiefly the result of peace and prosperity which 
followed the introduction of British rule in Oudh. At the 
last settlement it was noticed that the tenants had begun 
at once to inako wells, and now thoy are going on steadily. 

132. Q. (Mr. Muir-Mackenzie.) - They did not stop 
before the revision of settlement ?—I do not suppose they 
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made so tnany, but they did not stop actually. The move¬ 
ment slowed do\vn, no doubt; but it is going ahead again 
fast now, I am told. 

133. Q. [Mr Rajaratna Madalictr.)—])n you think 
the extension of wells would have been still further stimu¬ 
lated if more liberal terms had been granted, in tho 
way of exemption ?—That is rather hypothetical ; in a few 
esses, no doubt, people would bavo made wells, who have 
not made them ; but in face of these figures I do not think 
you can say that more liberal exemption in Oudh would 
have led to a much larger well construction. I am 
of liberal exemption of improvemt gjjLj^sBnot, in tho 
lace of these figures, allege tfc^ th(j )t rulcfl hava 
deterred improvements. 

(Mr. Rajaratna M«^<)_Tnthc Madras Presidency 
there is permanent exempli^ ^p lC resa ]p is marvellous. 


Ha 


Ve you anything in Madras to 


(The President.)- 
compare with this ? 

(Mr. Rajaratna M^aliar.)— Yes. 

(Mr. Muir-M.ack‘ eni i e ^_ j n C 0 i m batore they hava 
some wonderful wellij. 

(Ihe President.)'—\ havo not soon a record of 1 pakka 
well to 30 acres of cultivation. 

(Mr, Rajaratna Mvdaliar.) —Wc havo two or three 
waterings every week in Madras. 

(The President.) Is there any place in Madras with a 
pdkka well to every 30 acres ? 

{ Mr. Rajaratna Mudaliar.) —In llardoi there 
has been a decrease of population ; was it due to the 
famine p Mr. Burn, tho Census Commissioner, is here, and 
will tell you about that. T should Bay .tho wet years before 
the famine had a great deal to do with it. 

134, Q. If the area irrigated from a well amounts to 
20 per cent, of the cultivated area, aud you say the wells do 
not give out during a drought, why should the population 
suffer such a great loss as 20,000 in ten years?—The dis¬ 
trict had had four years of flooding, which ruined the. people, 
and then on the top of that it had a very bad famine. It 
has a dry tract as well as a wet tract— one sand and one 
clay. 

135. Q. Mill not the people irrigate the kharif even in a 
dry year ?—They do when they want it ; if it is a great 
drought, they irrigate their crops, especially rice in the 
kharif. 


136. Q. Could 60 per cent, of the area be protected by well 
where kachcha wells can be made ?— Yes, but they do not 
irrigate a large area—2 to 3 acres in llardoi. 

137. Q. Is there a large area of rice under wells ?—No, 
on the Nepal border there arc large rice tracts ; and the rice 
is commonly grown in tracts near rivers and in depres¬ 
sions neary'Ws. 

138- Q. In your settlements did you grant exemptions 
whex ,, improvements were not registered beforehand ?— 
^** 3 „y 10 > were no registrations in Sitapur and Kheri, and 
les. then: j ( , allowances indeed. The people did not 
^ register. 

i uci n Wlr 1 f* 4vrts tho amount of abatement given in Sita- 
»—(£„■ a lakh is Hrgdly a grain-rented tract, and in 
a grain-rented district the , land i° rd does , ^rything. Since 
last settlement at SitafM they have made an enormous num¬ 
ber of new hamlets ani brought, land under cult ivation. For 
all these i made very liberal allowances.—so liberal in fact 
that I could hardly justify them except for the enhancement 
I took, which was 30 per cent. Government wanted a 
moderate settlement in Sitapur as elsewhere, and they passed 
my allowances without any objection. 

140. Q. (Sir Thomas Hitjham .)—A very small proportion 
of that was on account of wells ?—Yes. 

141. Q. (Mr. Rajaratna Mudaliar) —That assessment 
was in respect of landlords?—Yes. The estimated enhance¬ 
ment of Sitapnr was CO per cent. That was made on the 
figures. One had to reject many figures and make allow¬ 
ances for precarious tracts. 

142. Q. (Mr. Roberts.) —Sixty per cent, includes new 
lands under cultivation?—Yes. 

113. Q- What allowance was given for improvements ?— 
In the whole of Southern Oudh a large portion of the allow¬ 
ance was given on appeal or in revision. Altogether I 
should say that at least 5 lakhs, and probably as much as 7 
lakhs had been allowed for improvements in 11 districts 
in Oudh. In the twelfth they are, I believe, making 
very liberal allowances. 

144. Q- (Mr, Rajaratna Mudaliar) —What was the 
amount of reduction to tenants P—Tenants do not get allow¬ 
ances at settlement. 

(Mr. Roberts.) —We do not get into relation with the 
tenants at settlements. 


Mr. 

11 . 

21th Nov. 02, 


Witness No. 12.- Me. IL Smith, landholder and Special Manager, Court of Wards, Aligarh, 
you been" Ion 


m 


1. Q. (The President .)—Have 
Aligarh P—Since 1871. 

2. Q. What part were you in ?—The north-east portion. 

3. Q. Are your lands irrigated by the Ganges Canal?— 
Yes. 

4. Q. Then y ou get well irrigation also ?—Yes. 

5. Q. Is that concurrent with the canal irrigation?— 
Yes. A great deal is not irrigated from canals, especially in 
the north-east part between the Ganges Canal and tho 
Choyia nuddee. 

6. Q. Wcro you in that country during the 1896-97 
famine?—Yes. 

7. Q. Was any distress felt there ?—Not very great. 
There has never been any very great distress in Aligarh. 

8. Q. In 1877-78 P—Yes, but nothing much, prin¬ 
cipally caused by high prices. The district is practically 
protected by canals and wells. 

9. Q. Do you find a disinclination on the part of men 
to apply for takavi advances for wells ?—There is no great 
disinclination, but they do not waut it. 


13. Q. Wbat reason docs the landlord giveP—For one 
tiling he would have to give compensation if he ejected him. 
It gives him a kind of right in the land, which tho landlord 
objects to. 

's/14. Q. You have a good deal of oosar in your part P— 
There is a fair amount. 

VI 5. (}. In the 30 years you have been there have you 
seen an increase or the reverse ?—The reverse. 


see: 

v/l 


16. Q. Do you attribute that to drainage?—It is difficult 
to say, because the particular tract I was thinking of has a 
great deal of irrigation, and it was the tract upon which the 
vosar committee was very particular about in 1874, and that 
trad, is now entirely cultivated. 

nA7. Q. On wliat side of the Ganges is that P—On tLe left 
bank going down to Cnwnpore; the east side. 

s/l8. Q. Do you put that down to any special reason ?— 
No, because where drainage cuts have been made, there 
the decrease has net been so marked. 

719. Q. Have you seen any land that was once covered 
with reh that is now cultivated?—Yes. 

20. Q. That is very satisfactory. 


10. Q. Is that because they are so well off that they can 
make a well out of their own resources?—That is one 
reason. There is another ; the relations between the tenants 
and znmindars. If a landlord makes a well, the tenant 
knows that his land will he enhanced proportionally, and so 
he does not care for it, and the landlord does not make a 
well on a tenant’s holding unless tho tenant agrees to give 
it (the enhancement.) 

11. Q. Does the tenant never make a well ?—Frequently 
kachcha wells ; only the marusi (occupancy) tenants, but 
they are not allowed except by permission of the zamindar, 

12. Q. Is that refused?—Very often. 


21. Q. (Mr. Muir-Mackenzie .)—Have you made 
wells P - Several. 

22. Q. How'many altogether P—About 25 in the last 
four years in the Court of Wards. 

23. Q. What about their success ?—Great. 

24. Q. Do you take an increased rent from the tenants 
on account of them ?—Yes, but only after a certain time 
we gave them a year or two. The average increase will 
come to about 10 per cent, on the cost. 

25. Q. Yon are able to make them very much cheaper 
than the Public Works make them?—Very much. 
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26. Q. Does the tenant contribute Lis own ®abour ?— 
Yes, but they are not very keen in helping, giwing their 
work for nothing. 

27. Q. Do you give it out on contract ?—Yes. 

28. Q. What is the nature of the wells—brick ?*— Pakka. 

29. Q. How mnch do your wells cost ?—They average 
about Ks. 460 to Us. 600. 

20. Q. Where do you tap tho clay ?—It is 85 fjset to the 
mota. 

31, Q. How many mots will that carry ?—Six bwckets. 

32. Q. And the area irrigated?— About 16 fpakka 
bighas per mot. 

33, Q. How many waterings to each field ?—About -tfve. 

34. Q- I see there are 11,000 masonry wells iyi the 
Aligarh district. Are they 6-bucket wells?—No the 
average masonry well is a 4-bucket well—perhaps ou4y two. 

36. Q. This 50 or 60 bighas is all, I pr§s*ime, under 
rabi crops?—Yes, but they use it for kharij? as well. 

36. Q. Is it all manured?—No, very lit'tle of it. The 
majority of the cultivation under wells is without manure. 

37. Q. Have you got your tenants to make wells hy 
means of advances ?—One or two. They are not keen on 
taking advances at all. The tenants hav e not sufficient 
money to lay out. The tenants only make kachcha 
wells. 


38. Q. These 11,000 wells are mostly made hy zamindars jf f , // 

thon f— I cannot tell. Smith ' 

39. Q. How many wells have you on the estatos?— - 

He tween 200 and 200. 24th Nov- 02. 

40. Q. Mostly made hy the zamindars ?—I cannot tell. ' ■ 

They are very old, made hy the zaminders, I suppose. 

41. Q. (Mr. Roberts.) —Do you. mean the large land¬ 
lords or the small paladars't —Both. 

42. Q. (Mr. Muir- Mackenzie.) —Have you ever tried 
to get takavi from Government ?—No ; we have generally 
been able to do it ourselves. 

43. Q„ (Mr. Roberts.)— How long does a kachcha well 
last?—That depends on the stratum of clay it goes to. 

There may he a great deal of sand. 

44. Q. But the majority last two or three years ?—Yes, 
the majority at least three years. 

45. Q. What does it cost to dig ?—About Ks. 7 or Ks 8. 

46. Q. Where such a well can he dug it is scarcely best 
to make a pakka well r—No. 

47. Q. May that be a reason why more pakka wells are 
not dug “—Possibly. 

48. Q. (Mr. Muir-Mackenzie) —Has canal irrigation 
displaced well irrigation in Aligarh ?—Yes. 

.49. Q. For good or barm do you think?—Good. 


Witness No. 13.— Kcab Taka 

(To the President.)—Theta are 2,000 or 3,000 bighas 
irrigated in my zamindari from the canals and many 
thousands from wells. The canal has taken the place of 
wells in some parts, and canal irrigation lias been of great 
benefit, has increased a little in low lands, but not in 

my lands. ) The water level in this part of the country is at 
20 feet and more from the ground, but near the canal it 
would be 16 feet. In the famine year the canals were of 
great benefit, but the supply in the Potal Branch was 
insufficient. The supply in the Potal Branch is always 
insufficient. About 30 per cent, or less of the cultivation 
is irrigated. Where there are both wells and canals, the 
people do not use wells to supplement canals ; they use tho 
canals only. They make new wells both kachcha and 
pakka only where there is no canal. In places where there 
is a canal, there are very few wells. When the water is 
short, cultivators arrange for distribution _ among them- 
solves. There are no complaints about c3nal irrigation. 

(To Mr. Muir-Mackenzie .)—Zamindars make both 
pakka and kachcha wells ; tenants do not make pakka wells 


Singh, Rais, Jehangirabad. Kvar 

but only make kachcha wells. The tenants are both oecu- Tara Singh. 

pancy and non-occupancy. When I renew a well, I get an- 

enhancement of rent, not at once, hut only when a general 24th Nov. 02. 
enhancement is made. When I make a new well, I claim ■■■ 
enhancement, but not Immediately ; it is only when the 
ten years’ period comes round. This is the custom. I 
never have taken takavi for well from Government; I have 
never asked for it. I often give takavi myself to the culti¬ 
vators. When wells fail and are not renewed, I give 
abatement of rent to my tenants without application to Gov¬ 
ernment. in other places tenants have to apply to the Col¬ 
lector for abatement. The settlement was made 12 or 14 
years ago. The tenants’ rents and my malguzar were en¬ 
hanced, and I am not aware that any abatement was given 
for improvements. I have no objection to my tenants 
makiug wells at their own cost; on the contrary I assist 
them. There W3s very little distress in Bashar in 
1877*78, because there was a great deal of irrigation. 

Everywhere now there is a strong desire for irrigation. 


Witness No. 14.— Rai MaHabie Pbasad SihoH Bahadur, Rais, Baraun. 


Rai 


(To the President .)—I own an estate of 150 villages in 
Karchala tabsil and also lands in other tahsils, south of the 
Jumna, in the Allahabad district. Thero was a great deal 
of distress in the famine on the hank of the Ganges and 
was too low to admit of wells. The water level was 60 to 90 
feet deep and then there was very little water. One bucket 
will water 0110 biswa in the day ; in the uplands they water 
30 to 40 feet. Wells are made here. There is profit in using 
water up to 50 feet, hut no profit beyond that, except in a 
famine, when there would be profit in using it up to 75 
feet. Irrigation is also done from tanks. There was water 
in them in the famine which was used for rice and then 
they dried up. The wells did not fail and never do. Some 
tenants take takavi from Government, but the majority 
build wells by borrowing money from the bania. 1 have 
made 30 or 40 wells during the first teuyears. The tenants 


make kachcha. wells ; I do not. I never refuse permission Mahabir 
to a tenant who wants to make a well, hut 1 help him and Prasad 

even give him an advance free of interest. They always Singh. 
ask my leave, however, before building a wall. We have —■— 

established an agricultural society for the extension of wells 24th Nov. 02. 
during the Inst 12 or 15 years. The Tons carries water - 
throughout February. I do not know if a canal would be 
benefioial, because I have no experience. There is nut mnch 
mar in my estates ; there is some in 18 or 20 villages only. 

The soil is chiefly doumat, Mar soil cannot he irrigated, 
because it has so many cracks. Embankments are nsctul in 
mar soil. There are wells in mar soil, but not for irriga¬ 
tion. The water supply is near enough, hut the soil would 
take too mnch water. Mar is irrigated from tanks in an 
ordinary year, but not from wells. 


Witness No. 16—Ma. R. W. Gii/lan, Secretary, Revenue Board, United Provinces, Allahabad. 

(Replies to printed questions.) 


Mr. R. JF. 
Grillan. 


A.— Gbnebab. 

Question 1.—My answers refer to tbe Meerut district, 
which was assessed by me during the years 1896—1900. 

Question 2.—I am unable to give the average monthly 
rainfall. The average rainfall, however, of 30 years is for 
tbe three seasons noted below as follows:— 

Inches. 

1st June to last November (the monsoon) 25T5 

1st November to 25th February (oold 

weather rains) . . . ■ 2’80 

1st March to 31st May . • • 


Tho monsoon rainfall is characterized hy the Mcteorologieal 24th Nov. 02. 
Reporter to Government as light and often uncertain, the 
oast of the district gets more rain than the west,, and the 
south-wost corner is most liable to failure of the rains. 

Question 8 .—Of the total cultivated area 59'78 is irri¬ 
gable,*'.®., is irrigated in the ordinary oourse and pays a wet 
rate. Tho obstacles to an extension of irrigation aro— 

( a ) the fact that the best land is already irrigated, and 
irrigation would be less profitable in the areas 
which are still dry ; 

D * 
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(b) the great expense or th'e impossibility oE construct¬ 

ing wells in certain tracts whero the mota is 
very deep or non-existent; 

(c) tho caution necessary in extending canal irrigation 

when the supply is often taxed to meet the re¬ 
quirements of tho area already watered by the 
canal in this and other districts. 

Question 4.—Land which is irrigated from works con¬ 
structed by private capital during the currency ot one settle¬ 
ment is exempted from enhancement of revenue, for the 
whole period of settlement following ; thus the period of its 
exemption may be anything from 30 to 60 years. This 
exeini tiou is secured by assessing the land which has become 
irrigable at dry rates. In this district improvements of 
this kind have been confined to the construction of wells, 
and in the ease of a new well allowance was made eutirelv 
on a consideration of the improvement actually effected, 
without any regard to the cost incurred. The area watered 
by each new well was ascertained and a reduction made 
from the revenue proportionate to that area : if the.aroa 
was dry before the oonstmctiou of the well, the full differ¬ 
ence between the wet and dry rates was allowed ; if it had 
been previously watered by kachcha wells, a smaller deduc¬ 
tion was made, varying with the circumstances of the case. 

A similar exemption lias been extended to tenants, but ex¬ 
amples of improvements by tenants are rare. In ilio case 
of landlords’ improvements, Ithink the existing provisions 
are sufficiently liberal; at least I am certain that no znmiu- 
dar h is ever been restrained by fear of revenue enhancement, 
unless, indeed, in the few veal's immediately preceding a 
revision of the revenue, from constructing wells. If the 
rase is different with tenants, the reason is that the princi¬ 
ples to be observed have not always been clearly understood ; 
not only do tenants undoubtedly fear that their rents will 
be enhanced, but the impression is very common that even 
an occupancy teuant oannot .oonstruot a well without his 
landlord’s consent. 

Question 5.—Loans under the Land Improvement Act 
are not popular. The reason is certainly not to he found in 
the rate of interest charged, nor in the period within 
which repayment is required, and the total remission in case 
of failure of the attempt to obtain water would relieve the 
borrower of all responsibility ; it would be a case of “ brads 
I win, tails you lose. ” The reagou generally given to mo 
for this unpopularity is the trouble of getting an application 
through tlie Government offices, tho visits necessary to a far¬ 
away tahsil, and tho petty exactions of Government subor¬ 
dinates. It is not easy to find a remedy, bnt if, as I nui 
informed, an enquiry is made and a report required as to the 
advantages of the well proposed, the area belonging to the 
applicant which it will irrigate, and so forth, I think the 
procedure is unnecessary. I would leave it to the landlord 
or teusut to decide for himself whether the well will pay or 
not, and I should male sure merely of the repayment of the 
amount advanced, and of its application to the work proposed. 
Another reason, however, which certainly militates against 
the taking out of these loans is the uncertainty of success 
in well construction. 1 would remedy this by greatly ex¬ 
tending the facilities for making experimental borings. 

Question 6.—The irrigable and dry areas are very much 
intermixed in this dist.riot, and I have never heard of any 
transfer of the agricultural population from ono to the 
other. There can he no doubt of the extreme desire to have 
irrigation extended to all tracts that are still without 
water. 

B— Canals or CONTINUOUS flow. 

Question 7.—The reality of an Increase due to irrigation 
in the value of produco is undoubted under all three heads, 
i.e .,— 

(a) increase of the dofasli area; 

(/,) substitution of more for less valuable orops; and 
(c) increase of yield in years of drought or scanty 
rainfall. 

1 have no means, however, of defining tho increase under 
(a), for the dofasli area was not properly recorded at last 
settlement, and a comparison of past and present figures 
would therefore be misleading. As an example of improve¬ 
ment under (h) I select Puth and Garhmuktesar, the 
parganas in which tho increase of canal irrigation has been 
largest, and for which following figures may be given:— 

Garhmuk - Puth. 
tesar. 

Acres Acres. 

Canai irrigation at previous settlement . 4,394 1,581 

,, „ at present „ 15,257 9,496 


Garhmuk - Puth. 
tesar. 

Acres. Acres. 

Increase csf canal irrigation < . 10,863 7,915 

» i|n area of cano . . . 2,796 1,559 

Percent ax.,, 0 f increase of cano area 

compared with total cultivation . 6'77 6'67 

Doorcase in inferior kliarif crops ( bajra , 

««■) ..... . 1,864 3,646 

Percentage of decrease on total culti¬ 
vate/! area. 2 76 1727 

Question 8.—Towards forming an approximate estimate of 
the increase in the local annual vahie ol the produce per acre 
due to irrigation, the only point which I can contribute of 
my oyvn i« a comparison of rent r.ves. I think it is proved 
for thus district that the proportionate value of wet to drv in 
the same soil is annas 16 to 1, and I infer that on the aver¬ 
age of a normal term of years the produce of irrigated 
land is CO per cent, greater than in unirrigated. The differ¬ 
ence is greater In good soil than in poor Boil, not proportion¬ 
ately but actually. 

Question 9.— The rate actually paid by the cultivator to the 
Canal Dcpart'netit varies according to the crop irrigated : 
for 1st class crops (cane and rice) it. is Rs 6-10-8 per acre ; 
for 2nd class (ka'phiana) Ks. 4 ; for third class (wheat and 
most of the vaW'crops), Rs. 3 : 4th class (khartf generally), 
lis. 2. These '.re rates for “ flaw irrigation,” the rates for 
“ lift ” bfeing one-half those lor flow. The average annua! 
rate per acre seeuia to me to be simply the figure obtained 
by dividing the total amount of occupiers’ rates by the area 
on which those rates are oharged. The figures for the 
canals that supply the district are — 

Upper Ganges. Pastern Jumna. 




Rs. 

Rs. 

1894-95 


4'26 

5'80 

1>95 96 


3-3-1. 

407 

lb96-97 

»•« 

379 

383 

1897-98 

• •• 

3 36 

409 

1898-99 


.. 3’37 

4'05 


TL is rate is charged on the area actually irrigated. 

{ b) The rent paid by the cultivator to the owner of the 
land is. 88 already stated- 60 per cent, higher than if the land 
were dry ; thus we may take as typical rat-s Rs. 9-9-7 first 
class wet, Rs. 6 first class dry, Rs. 7-3-2 wet, Rs. 4-12-9 dry 
second c'ass. Here, however, the enhanced rate is paid not on 
the area actually irrigated in each year, but on the irrigable 
area, i.e, the land commanded by water, which eau he 
irrigated when in the ordinary courae the crop or season 
requires it, 

(e) The rate paid by the owner to the Canal Depart¬ 
ment is one-third of the occupier's rate, but ibis he has to 
pay only when the land has become irrigable since settle¬ 
ment and is consequently still assessed as dry. This en¬ 
hancement. of revenue may be taken as proportionate to tho 
enhancement of rent. 

Question 10.—The only private expenditure necessary to 
bring the wafer to tho field or prepare the land for irri¬ 
gation in the ease of “flush” ur gation is the digging of 
the necessary channels, and the preparations of kiaris or 
small plot- in the field to retain the water : the cost, which 
is almost nominal, falls on the cultivator. In the case of 
“ lift” irrigation the labour of raising the water to tho level 
of the field has to bo paid for. I reckon it at 6 annas per 
acre for each watering. 

^Question 11.—The subject of deterioration resulting from 
irrigation is a very wide one. The practice of irrigating 
without manure is condemned as harmful, but can hardly be 
said to exist in this district. Too profuse irrigation, whioh 
is equally condemned, is much commoner, and is one of the 
defects usually ascribed to canal as compared with well 
irrigation. Water-logging and the spread of salt efflore- 
sence have been bitterly complained of, not only in this 
settlement, but in those of Mozaffarnagar and Bulandshahr 
us due to the canal. I believe that the canal is partly, if it 
isi-not wholly or even chiefly, the cause of these evils. 
v *(a) In the khadir or low lands of the different rivers 
there has undoubtedly been a great and apparently a perma¬ 
nent deterioration. The khadir of the iiindan has not 
been cultivated for 20 years: the khadir of the Ganges, 
which in 1870 wus the richest part of the parganas in which 
it is situated, is now very inferior. In the upland there 
has been no aotual falling-off in cultivation, but a decrease 
of fertility due to the spread of reh and water-logging is 
alleged. 
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V(?>) But the settlement was made at the end of a cycle 
of wet years. The animal rainfall averaged between 1867 
and 1875, 25'06 inches ; between 1876 and 1885, 2919 
inches ; and between 1886 and 1895, 4T69. 

^(e) Extensive deterioration occurred about the same 
time in districts as far removed from all canal influence as 
Budaun and Unao. 

<d) A very few years of drought have very materially 
improved the deteriorated tracts, as 1 have personally ob¬ 
served. The crops in the upland tracts which were allotted 
have greatly improved, and even in the hhadir, though it 
has not recovered its former excellence, cultivation lias re¬ 
vived very rapidly. This would not he the case it'the canal 
were really the ruling factor. 

\f«) The canal cannot produce rch in soil whioh doos 
not. already contain it; it merely facilitates its appearance. 
I look upon the rch problem, so far as it is connected with 
canals, as an incident in the water-logging or super-satur¬ 
ation which is ascribed to them. 

J(f) A canal can produce this super-saturated condiiion 
only by raising the sub-soil water level, and all the facts 
point to the conclusion that this is affected very much more 
by the rainfall than by percolation from the canal, 
v/#) Sineo the settlement I have found that this conclu¬ 
sion has been verified by actual experiment (geo Colonel 
Clibbom's report on construction of irrigation wells, 1883, 
paragraph 45.) 

•'/(/,) Not only soil deterioration, hut Iho prevalence of 
fever and impaired physique in the population have been 
freely ascribed to the influence of the canal, and I admit 
that the Settlement Officers of Bulandshahr and Muzaffar- 
nagar to some extent admitted the connection. In view 
of the facts detailed, however, I fail to see how we can 
avoid the conclusion that a cycle of wet years has been a 
more powerful factor than the canal in producing the evil 
effects noticed. 

E.—Wnr.t.s. 

Question 34.—(1) The depth to water in permanent wells 
varies often very capriciously. I have no doubt, that dis¬ 
tinctions could be made of tracts in which the general level 
is higher or lower, but these have not been workod out. 
I take the average dopth to water in this district to be 20 
feet. 

(2) The supply in the case of pakka wells is from springs 
of kachcha welis from percolation. It is difficu't to find 
auothor word, hut “ spring ” is hardly accurate. The cylin¬ 
der is sunk till it readies a clay stratum called the mota, 
whioh is then pierced, and the water comes through from 
a sandy stratum below. The function of the mota } how¬ 
ever, is merely to support the well above the catchment 
basin which ia formed in tho sand below. A your of 
drought affects these wells by lowering the water-level, hut 
cases of failure are certainly very uncommon. The wells were 
worked with incredible assiduity during the famine years. 

(3) The cost of construction for a on o-lao well 20 feet of 
water is roughly Us. 350 : for two -laa well Ks. 500. 

(4) A well may break down if founded on too thin a 
motet or on what is ca’lcd tho stir or through some other 
accident, but a pukka well properly built on a good mota 
is practically permanent. A semi -pakka, type of well 
found in the'district and called Jtothina consists of a cylin¬ 
der of wood, above which a cylinder of large bricks (garand) 
is built up without mortar; these last 15 to 20 years. 
Kachcha wells are very uncommon, and do not last more than 
two years. 

(5) The water is always raised by cattle in tho manner 
known as kill. 

(6 and 7) I have made no experiinonts as to the area 
Tommanded by a well or actually irrigated by it in any 
one year, but from the enquiries I have made, 1 should say 
that a une-fao well of the kind described Oommands an area 


of 50 pakka lighas (31 acres), of which it will irrigate Mr. R. W. 
30 in any one year. Gillan. 

Questions 35 and 36.—My answers to these questions - - 

must he the same as to tho corresponding qneBtions on 24th Nov.02, 
eanals. The differences with which 1 am acquainted are— - — - » 

(a) That tho produce in well-irrigated land is larger 
than in canal-in igated, and that, therefore, the 
inoreasc in the value of produce due to such 
irrigation is greater. On the other lmnd, the 
net profit to the cultivator is certainly not 
greator than in oanal irrigation. 

(i) The introduction of well-irrigation does not in¬ 
crease the area of dofasli or ouue so largely as 
canal irrigation. 

(o) It is less liable for that reason to exhaust the soil. 

I do not see how the difference could be made the subject 
of experiment unless the experiments were continued 
through a very long series of years. As a matter of observ¬ 
ation, however, I do not believe that with proper cultivation 
canal irrigation need impoverish tho sod. And if we judge 
by the test of rent-rates, the advantages and disadvantages 
of both systems must very nearly balance. Wo have never 
been able in any part of the district to work out different 
rates for canal and well irrigation. 

Question 37.— Tho answer to this question is tho same as 
to tho corresponding part of Question !). 

Questicn 38.—Great difficulty is often experienced in tho 
selection of a site for a well owing to tho oaprieiousness of 
the mota. In a f«w cases tools for trial borings have been 
procured from Cawnpore, and they have been greatly valued. 

It would bo a great boon if sutlioient tools and men could bo 
supplied to oaoh district to meet the demand. 

Question 40.— My answer to this question, whether tho 
construction of wells by Government in land which is privato 
property is advisable, may be influenced by long residence 
iu a district where the people are genorally well olf, and the 
necessity for Government action is not very urgent. It 
appears to me, however, that it would be very mnen bettor 
to devise some means of facilitating advanoea under the 
Laud Improvement Act than to undurtake the actual con- 
struction of wells. Some reasons proseat themselves as 
obvious 

(a) The wells would bo scattered, and supervision very 
difficult and expensive, 

(5) The irrigation arraugemonts iu a village of small 
proprietors or arnoug tho tenants in a zamindari 
village are extremely complicated, end wells 
constructed without a consideration of those 
arrangements, which would involve a laborious 
enquiry, might fail of their purpose. 

(e) Above all wells constructed by Government would 
cost a great deal more than wells made bv the 
zamindar. I do not mean merely that work 
executed by the Public Works Department is 
always more expensive than work carried out 
by a private individual. In the case of a well, 
there is a special circumstance to bo borue in 
mind, and that is that it is regarded as a good 
work iu which the whole village may take *a 
helping hand. The man who undertakes its 
construction is given a great deal of labour freo 
in the working of his brick-kiln : he gets contri¬ 
bution of upla and refuse, and when the ovlinder 
is being sunk, though the urea employed in 
excavation aro paid workmen, there are always 
villagers to help in drawing out tho earth exca¬ 
vated who get nothing but their food. In esti¬ 
mating the cost of a two -lao well at Us. 600, 

I reckoned all this labour as paid for. The 
actual cost of a well constructed under these 
circumstances to the zamiudar would be per¬ 
haps Rs. 400. 



1. Q. (The President.)— You did the settlement of 
Meerut P—Yes. 

2. Q. You say in reply to Question 3 on page 49 that " of 
the total cultivated area 69'78 is irrigable, i.e., ^is irrigated 
in the ordinary course and pays a wet rate ?—\ es. 

3. Q. Do you think it is desirable to have more irri¬ 
gation than that in the zillah P—As much as you could 
possibly get 

4. Q. Do you think you could do it cent, per cent. ?— 
I cannot; the soils are against it. I mean it is physically 


impossible. There is a lot of sandy soils on high levels 
which would not be reauhod by water. 

5. Q. But you would not mind irrigating overy acre 
that could be reached P—No. 

Ve. Q. There used to be a strong theory that the health of 
the country and the spring level would rise, and there would 
be water-logging if you went beyond one-third or one-fourth 
of the total area. You don’t believo in that at all ?—I don’t 
think so at all. 
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-/7. Q. We had some evidence tl'.c day before yesterday 
that the amount of irrigation in the Eastern Jumna 
Canal in your zillah was enormous and that they have 
effected economies, thereby reducing the size of the outlets; 
that they are not extending the irrigation to new villages, 
hut are homing to raise the area in the villages already 
irrigated. There is very little room for extension 1 should 
have thought ; those parganas arc heavily irrigated. There 
is some to the east side of Ilaraut.but in Chuprouli, Kclana, 
and Baraut the percentage of irrigation is very high and 
practically all is irrigated that ever can be. (Witness pointed 
out the places on a map and said that between the rivers 

/ eshni and Ivarinuddi you need not extend irrigation.) 

8. Q. Then you do not have apprehensions for the real 
good of the country from over-irrigation f —No ; none at all 
from irrigation itself. 

,/9. Q. What do you infer from saving “by irrigation 
itself?”—I think in some particular eases harm has been 
done by blocking the natural drainage, and so on. 

10. Q. Do you think, if that is attended to, one need not 
he anxious about it ?—1 should not think so. 

11. Q. You quite admit that the loans under the Land 
Improvements Act are not popular, and you give the reasons 
which are generally given, that is, the trouble of getting an 
application through the Government officers, and so on. 
Would you advocate having a Deputy Collector or some one 
of that grade told oil’ for the work alone of advancing loans? 
—I think it would do a lot of good in particular tracts 
where it is specially required. 

12. Q. Would you give him the authority to do it with" 
ont reference to the Collector ? Would you send a man out 
with a bag of monev and say to him “ Go and spend this to 
the best of your ability?”—! don't see why it should not, he 
done by the ordinary staff in tho course of the cold weather 
work. 

13. Q. The argument is that they arc over-worked and 
that they cannot do it ?—I think they could do a good deal 
in that way. 

14. Q. 1 think a good deal depends on the Collector 
whether he is personally interested in the matter or not ?— 
Yes. 

15. Q. You say “ another reason, however, which certainly 
militates against the taking out of these loans is the uncer¬ 
tainty of well construction.” Did you experience much of 
that in the Meerut district ?—Yes, there is a great, deal. I 
believe it varies very much in different parts of the conutry. 
There are some districts where the innt is practically conti¬ 
nuous, I understand, and others in which it is very patchy. 

16. Q. They are very capricious ?—Yes. 

17. Q. You go on to say “ I would remedy this by greatly 
extending the facilities for making experimental borings. ” 
There is a technical adviser attached to the agricultural 
department now r—Yes. 

18. Q. There is only one man, I understand, for the whole 
of the United Provinces. Do you think it would he a good 
thing to have somebody of that sort in each district where 
wells are wanted ?—Wherever there was enough work for 
him. 

19. Q. Would there be enough work ?—In many districts 
there certainly would be, I think. 

20. Q. ( Mr. Muir-Mackenzie .)—In what districts ; 
could you name some ?—Meerut for one. 

21. Q. You already have a tremendous lot of wells there ?— 
Yes, but they are always making more, I believe ; all the 
districts there are much tho same; Aligarh, for instance, and 
all that part of the Doah (indicates on tiie map.) 

22. Q. Had you experience of other districts before you 
went to Meerut ?—Not in much detail. 

23. Q. (The President.) —Do you think, considering 
the great advantages obtained by canal irrigation, that the 
rates might fairly he raised ?—I don’t know. I find in 
Meerut that the rents on well-irrigated and canal-irrigated 
lands were absolutely equal. If you raise the canal rates, 
it would affect the rents, I should think. 

24. Q. Apparently where a man has a choice from the 
woll and the canal, ho takes from the canal; does not he ?— 
Yes. 

25. Q. It is rather curious that the rental is not higher ? 
—In a village that gets canal irrigation it is rather diiticult 
for a man to stick to his well ; the whole system of agricul¬ 
ture is clianged. 

26. Q. They are all keen to get canal irrigation F—Yes ; 
all the people who have got wells in the well-irrigated tracts 
are always crying out for canals. 


27. Q. (Mr. Muir-Mackenzie!) —Mr. Butler surprised 
me this morning by saying that in a village cram-full of 
wells; people would not like to have canals. 

23. Q. ( The President.)— If the rental is the same for one 
as the other, the zamindnr has not got much interest in the 
canal irrigation. I suppose it makes his rental more sure ? 

—There are some very good well-irrigated tracts in 
Meerut. I should think they aro just as good as the 
canals, I do not quite understand it, hut I am quite certain 
that is a fact. 

29. Q. (Mr. Roberts.) —Are the wells there constructed 
bv tenants or landlords ?—Nearly all by landlords. 

30. Q. Large landlords or cultivating landlords ?—Culti¬ 
vating landlords. 

31. Q. (Mr. Muir-Mncke.nzie.) —You have a great 
many cultivating landlords?—They arc practically all culti¬ 
vating landlords up there. 

32. Q. You say in reply to Question 11 (u) that “ in the 
khadir or low lands of the different rivers there has undoubt¬ 
edly been a great and apparently a permanent deterioration. 
The Tchadir of the Hindan has not been cultivated for 20 
years ; the khadir of the Gauges, which in 1870 was the rich¬ 
est part of the parganas in which it is situated, is now very 
inferior." T am rather puzzled about that. I knew the 
khadir of the Ganges about that time, and I cannot recollect 
that it was very fertile. 1. am judging from Mr. Forbes’ 
assessment in Pooth and he said the khadir lauds were then 
rated as the best lands. 

33. Q. (The President.)— Thcro could not have been a 
better man to go by. 

34. Q. They have all now gone to the had, you say P — 
Yes. They have revived very much in the last few years. 

35. Q. With dry years, I suppose ?■—Y’es. 

36. Q. You say the khadir of the Hindan has been cul¬ 
tivated for 20 years. Was it ever cultivated before ? —At 
the last settlement, yes. 

37. Q. This is very interesting to me ; it shows how 
slowly it, works. Tt is the canal that is doing this ?—I don’t 
suppose the canal is doing it for a moment. 

38. Q. (Mr. Roberts.)- What is the reason for the 
deterioration ?—I think it was simply the excessive rainfall. 
It was not very marked in any particular year, hut I took it 
in 10 years, and 1 found that in the last 10 years that pre¬ 
ceded settlement, the average was something like 40 inches. 
The average in the ten years period before that had been, I 
think, about 25 inches. 

39. Q. T thought the khadir was the least dependent on 
the actual rainfall of a given year ?— Yes, hut this saturation 
has been tho cause of the sub-soil water escaping into the 
khadir from the high lands. 

40. Q. (Mr. Muir-Mackenzie!) —You might say the 
canal would do less injury in a dry year than in a wet one ; 
the canal plus rain would do more injury than the canal 
minus rain ?—That is quite true, hut it seems to respond 
quickly to a series of wet years and then a series of dry 
years. 

41. Q. (The President.)— Now the khadir of the Hindan 
had been watered on the east, you may say, since 1865, and 
on tho Eastern Jumna side tor 30 years. Previous to that 
I wonder if it went through changes of getting better and 
worse in a cycle of years ?—Jt has been better the last few 
years 1 know. 

v*2. Q. You say in reply to Question 11(e) “ the canal can¬ 
not produce ren in soil which does not already contain 
it ; it, merely facilitates its appearance. I look upon the reh 
problem, so far as it is connected with canals, as an inci¬ 
dent in the water-logging or super-saturation which is 
ascribed to them.” I suppose, you consider drainage the true 
remedy for the .super-saturation of soil ?— Yes, but 1 don’t 
know that it will get rid of the reh. 

v^3. Q. We have had some evidence that, in other places 
the reh has been got rid of. We had a gentleman to-day, 
Mr, Smith, from the Aligarh district, who distinctly re¬ 
numbered reh where now there are flourishing crops. After 
a comparison with Mr. Forbes’ settlement have you not 
recognised any good resulting from drainage ?—Certainly. 
It bts been proved ill several cases very distinctly. 
v44. Q. Has that not been in the reduction of reh P—No. It 
is generally much more marked in reducing the super-satura¬ 
tion than in enabling people to sow crops whore they could 
not previously. Mr. Michell in Meerut has made a lot of 
drains and has greatly benefited his estates in that way. 

46. Q. (Sir Thomas TJigham .)—Y’ou say that in some 
cases trial borings have been made. The boring tools have 
been procured from Cawnpore r—Yes. 
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40. Q. Are they very much appreciated hy the zamindars ? 
— They are very much appreciated by the zamindars when 
they can get them. 

47. Q. Do they all rely on the results obtained ? —I cannot 
say that; it is only just starting. 

48. Q. Have you ever heard of cases in which the borers 
have told them that they will find a good mot and then they 
have put down a well which has not been a success ?—No, 

I have never heard that. 

49. Q. Do they charge anything ?—They charge for the 
man’s time, I think. 

50. Q Why do you have to get them from Cawnpore ? Is 
there nothing nearer P—They are not. available anywhere 
else. 

51. Q. Is there only one set of tools ?— There are several 
sets of tools, and I think the Director has several sets even 
now. 

52. Q. Where do you get them from ? From the Direc¬ 
tor ?- -Yes, you apply to him. 

58. Q. They do not charge anything for the use of tho 
teals ? -No, I do not think so. 

54. Q. (The Pi'esi'lcnt.) —1 think we heard in evidence 
that they charge ton rupees. 

55. Q- (Si" Thomas Jliqham .)—I suppose you have no 
programme of relief works for vour district ? —1 never 
heard of it. It was absolutely untouched by the last 
famine. 

56. Q. What is tire average holding of a zamindar 
roughly ? —I should think about 10 acres. 

57. Q- lie is quite a small man ; hardly differs from the 
rsivat in any part of the world. Then I suppose lie pro¬ 
bably understands very well that he gets an allowance made 
him as an exemption on a well made by himself ?—No, I 
do not think they know that. 

58. Q- You do not think they understand that?—No. 

59. Q- I)o not you give them a statement showing your 
assessment and how much has been taken off as exemption 
for improvements?—They know it now, but they did not 
know it before last settlement. 

00. Q. U made them ease ofE well building a little before 
the settlement ?—They did. 

01. Q . Do you think they know it now ?—They must 
know it now," because they know how much each man got 
off from his well. 

02. Q. I suppose there was a lump assessment ?—About 
30 per cent. 

03. Q. The question of tenants making wells is hardly 
practical in your district?—No. 

64. Q Have you had any settling of tenants' rents there 
to do ?—Yes, a great deal. 

05. Q. Dock a tenant, who has made a well, get his rent at 
the revision of the settlement levelled up to the prevailing 
wet rate ?—Yes, unless he can show that tho irrigation is 
from a well that he has made. 

66. Q . Tf he shows that, his rent is not levelled up? —No, 
It is not raised to tho wet rate. That is a point they ai! 
know about. 

67. Q. Then there are a few eases of tenants’ wcdls ?— 
Yes. 

68. Q. Would they come and claim the exemption ?— 
Yes. 

69. Q. That exemption lasts in the case of the tenant, T 
suppose, for ever ?—I am not quite clear on that point. I 
suppose it does. 

70. Q. I mean the same thing would happen at the next 
settlement; I suppose he would again come forward and 
claim exemption ?—Yes, I think so. 

71. Q- Do landlords exact from the tenant any nnzzurcma 
or salami for the consent they give to his making a well ?— 
Generally. 

72. Q. Tliat of course they could not sue for ?—No. 


76. Q, How soon after the grant of the loan do the instal- M>\ li il 7 , 

ments of repayment begin ? Do they wait a year or two Gilian. 
for the well to begin to pay ?—It is always after the well _- 

is finished. I don’t know how long they wait after that. 24th Nov. 

77. Q. You have not had much to do with it ?-— No. - 

78. Q Mr. Molony suggested to me that if occupancy 
tenants are to lie encouraged to make wells, it will be neces¬ 
sary to allow them to mane their interests saleable ; for that 
purpose lie does not mean generally saleable, but that thov 
will have to have some special provision enabling them to lie 
sold up in case they do not pay. Do you think tliat would 
be necessary in the case of takavi loans?—I think it a 
very good idea. 

79. Q lf it were not done, would there be great difficult v 
in getting proper security for the loans ; do you think ? — 

It is very difficult to get security from the zamindar. 

80. Q. But he has always got his lands ?—I mean in the 
case of an occupancy tenant. 

81. Q. Is it difficult for the occupancy tenant to get colla¬ 
teral security ? —I should think so. 

82. Q. Do you think they would be unlikely to combine ? 

Might not you have several tenants applying jointly for a 
loan fora well?—I really do not think 1L is very much 
practical good. As far as T have seen from the takavi of 
the famine, those loans are not paid up any better than indi¬ 
vidual loans. 

83. Q. But famine loans are rather special; are not they ? 

—Yes, they are of course. 

84. Q. You would only make your loan for paklca wells 
to substantial occupancy tenants ?—Yes. 

85. Q. IVe have heard of some cases of great big wells 
of six and eight buckets’ dimensions, and they are used 
apparently by a great many different people. If those 
people continue to get a loan, their individual responsibility 
would not necessitate landed security. l)o you think that 
is not practicable ?—1 think inordinary circumstances it 
would be. It is different, as you say, in a famine. 

86. <1. Tntbe case of the single tenant collateral security 
would be difficult to get; could you not rely on bis personal 
security ? Could you not discover men of good character in 
the village; do you think ?—Undoubtedly, but it is very 
difficult. 

87. Q. Do you think you could not do it if you went out 
on the spot ?—But something might happen to such a man, 
and he might not. ho able to carry out his part of the con¬ 
tract. 

88. Q. Tf the thing is to be encouraged, do not you think 
Government should like a little risk ?—Thou it is not 
a security. 

89. Q. In the statistics tliat have been given us as regards 
wells, there are only two classes of wells, temporary wells and 
masonry wells. Have you uuy idea whether temporary wells 
include these kaildga wells ?—Yes, they do. 

99, Q. That is rather misleading and almost wants three 
classes ?—I do not know. The masonry well really is per¬ 
manent for ail purposes and the kut/ihja well is by no means 
permanent. 

91. Q. You say in answer to Question 34, clauses 0 
and 7, “ I should suv that a on v-lao (that is one bucket) well 
of the kind described commands an area of 50 pukka big has 
(31 acres) of which it will irrigate 30 in any one year? — 

Yes. 

92. Q. That sounds a very high figure. I think 
Air. Butler suggested 10 acres as the highest ?—1 think for 
one thing it really is higher in those Upper Doab districts, 

I was looking at a statement the other day in Colonel 
Clibborn’s report and he works out the areas commanded by 
wells. He docs not put it as high as that, but it is consider¬ 
ably higher in Meerut and Muzaffarnagar than it is in 
the Lower Doab. 

93. Q. Then, taking the statistics given us, they work 
out to only five acres f -I suppose you have got the area 
irrigated in one particular year ; I have got the irrigable 


73. Q. Nevertheless they get it?—In nearly all eases 
they get, it. Besides the power of the landlord is too great 
for hiiu to be able to refuse. 

74. Q. (Mr. Rajaratn/x MwlaHar .)—Is it a very 
large sum, the salami?— I could not tell you that. 

75. Q. (Mr. Muir-Mackenzie)— What is the period 
in practice within wldeh repayment of a loan is generally 
required ?—Not outside five years. 


94. Q. You have given us a commanded area of 50 big has 
and an actually irrigated area of 30 high as ?—I have got 
the irrigable area in this report as 221.589 acres and the 
number of wells as 3,205 kachcha and v 10,178 masonry. 

96. Q. What is the area actually irrigated from the well * 
—I have not got that for any one year. 

98. Q. What have you then P—The irrigable ar*a ; th« 
area that was classed as wet. 
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97. Q- How do .you estimate the irrigable area P—It 
was taken, as a matter of fact, from the entries of three 
previous years. Any field thut had been irrigated in any 
one of the three years was regarded as irrigable. 

98. Q. What you mean is that it was the commanded 
a rea, not the actually irrigated areaP—It is the area that 
pays a wet rate. 

99. Q. The wet rate is taken year in and year out on 
lands, perhaps irrigated one year in three p—It is generally 
irrigated more often than that. It may be two years out 
of three, but it is not every year. A lot of it is fallow, 
and then they also grow crops which do not require irriga¬ 
tion. 

100. Q. Then these figures given to us of 86,000 acres 
and 17,000 wells you will feel inclined to doubt ?—1 do not 
know why there should be that discrepancy in wells. 

101. Q (Mr. Roberts.) —This .10 acres you refer to is 
an estimate P —Yes ; it is an estimate simply. 

102. Q. You roly on that estimate very much for your 
assessment ; do not you P—Not at all. 

108. Q. Do not you rely on the irrigable area? Yes, 
entirely. That is not affected by the estimate of 10 acre* 
for a well or anything of that sort. The irrigable area is 
obtained by noting for each particular number of the 
khasra whether it has been actually irrigated in any one of 
the three preceding years. 

104 Q. Then you take the pot.waris' khatrax as very 
accurate ; you rely upon them considerably?—Undoubtedly. 

105. Q. Are they checked at the time of settlement p Are 
they more likely to he correct iu settlement year than other¬ 
wise p -The settlement klutsra is. It is very thoroughly 
cheeked and the Settlement Officer, as a matter of fact, checks 
the irrigation on the spot. 

106. Q. (Mr. liajaratna Mudaliar .)—Can those 10 
acres be irrigated at one and the same time by a well p Can 
the whole 80 acres he simultaneously got under irrigation P 
— What I mean by saying that 80 acres is commanded by a 
well is that out of that amount there is a certain area that 
will require water each year and that one well will be suffi¬ 
cient to supply water to the area that requires it. The 
whole of the 8t/ acres will not require it every year. 

107. Q. Supposing water was required every year, how 
much will a well irrigate ; one-third of the area or the 
whale area ? In a particular year how much area would be 
irrigated as a maximum ?—say two-thirds of that or 20 
acres. 

108. Q. The whole area could be cropped ?—The whole 
30 acres would be cropped and 20 acres of it would be 
irrigated. 

109. Q. The irrigated crop could not be grown upon the 
whole 30 acres at the same time ?—Xo. 

110. Q. You say 20 acres could be irrigated at the same 
time P— I think so iu one year. 

111. Q. Taking the area under khorif and rahi together? 
—Yes. 

I! 2. Q. In any particular season, 1 suppose, 10 or 12 
acres alone could be irrigated at one time P — Yes. 

113. Q. In a dry year what, area could bo irrigated, 
considering tho fall in the spring level and other condi¬ 
tions?—I do not think you would have to reduce it by 
moro than one-third. 

114 Q,. Tn answer to Question 3 you say—“ Of the total 
cultivated area 69'78 is irrigable, i.e., is irrigated in the 
ordinary course and pays a wet rate. In the statement 
prepared from the agricultural statistics published by the 
Government of India tho area irrigated in 1900-01 was 
only 373,000 acres out of a total culturable area of 
1,165,100 and odd. That does net come up to even 30 per 
cent." How do you get your figures?—1 say it was taken 
from the khasras of the three previous years. For each 
particular field we know whether it had been irrigated, as a 
matter of fact, in any one of the three previous years. If it 
bad been irrigated, it was marked “ irrigable.” Anything 
that, had been irrigated in any one of the three years was 
marked as “ irrigable.” 

115. Q. You do not take the average of the three 
years ? -No. 

116. Q. You take the totals of the three years ?—No ; it 
is not the totals either. For instance, there wore many fields 
that had been irrigated every year ; there were other fields 
that had been irrigated two years out of three, and there 
were other fields which had been irrigated in only one year 
out of three. 


117. Q. You tool: neither the average, maximum nor 
totals ? —it is not a thing you can get by arithmetic out of 
a total number of years. We simply bad to decide with 
regard to each field whether it lmd been irrigated. If it 
bad been irrigated It went, down as “ irrigable ’’ and the 
irrigable area was the total of such fields. 

118. Q. Supposing there were three fields measuring 10, 
12, and 20 acres, respectively. Each one of these fields 
might have been irrigated in different years. What do you 
take then ? Do you take the total of the three P—Certainly. 
If a field was irrigated three times, 1 would calculate the 
area irrigated only once ; in the same way the area of a 
field irrigated two out of three years only came into the 
account once. 

119. Q. Taking a number of years, do yon gel to 60 per 
cent, in any year P—No; certainly not. 

120. Q. Then what does this C9'78 per cent, show? — 
It shows the area that gets water when it requires it and 
that pays a tvet rate. 

121. Q. But not the area that could be irrigated each 
year?—No ; it is more tlian that. 

122. Q. We cannot conclude that that proportion is com¬ 
manded or protected against famine ?—1 tnink it is pro¬ 
tected against famine by means of irrigation. 

12”. Q. (The President.)— What you mean is that you 
can put that area down to the credit of that well. Tn an 
ordinary year it would be enough to command it P—And 
equally in a famine year. 

124. Q. (Mr. Rajatatna Mudaliar.)— Vo you furnish 
the tenant with any document showing flic previous rent 
and the rent under the rc-settlemcnt. in carrying out vour 
re-settlement the zemindar gets a patta. The tenant has no 
document from the Settlement, Officer ?— Not unless there 
is a case about it, and it is only then that the settlement 
officer has anything to do with the tenants. 

125. Q. (Mr. Roberts.)— Tho rents are attested before the 
tenants P—Yes, but, he gi ts no paper about that. 

126. Q. (Mr. Jiajaratm Mwialiar)— That rent is re¬ 
corded in the jamalundi ? To begin with, a slip is drawn 
out showing the amount of land and the rent and other 
particulars of each tenant's holdings. That is sent to the 
tenant and lie has to verify it before the Deputy Collector. 

127. Q. 1 ask the question simply to find out wl ether a 
tenant has any means of knowing what al. atement yon grant 
in case of improvements P- That would only come up before 
the Settlement Officer when there was a case tor enhancement 
ami the whole thing would be brought out in Court. 

128. Q. You take into account in the fixing of your 
rentals the improvement made by the tenants P 

[Mr. Roberts.)— The Settlement Officer does not settle the 
rents ; bo only settles rents in case of dispute between the 
tenant and zamindar. 

(Mr. Bajaratra Mudaliar.)- Are there any casss 
where the improvements are registered r 

(Mr. Roberts.)— lie docs not take into account tenants’ 
improvements. 

(Witness.)- It is only when there is a case of enhance¬ 
ment that the question occurs ut all. 

1-9- Q’ (Mr. Rajarutna Mudaliar.)—I believe the 
owner's rate is fixed on the area commanded ?—No, on the 
area actually irrigated. 

130. Q. That varies from year (o year ?— Yes. 

131. Q. That is charged only when canal irrigation is 
provided. Where the old source is improved by the introduc¬ 
tion of a canal, is any owner’s rate charged P I mean, for 
instance, if caual irrigation takes the place of well irrigation P 
— No. 

132. Q. The owner does not pay anything for this im¬ 
proved irrigation ?—No. As a matter of fact, the rule now 
is that no owner’s rate is to he charged in a village in which 
there is any canal irrigation existing at all at settlement 
VT33. Q. In answer to Question 11 you say “ water-logging 
and the spread of salt efflorescence have been bitterly com¬ 
plained of, not only in this settlement, but in those of 
Mnzaffarnagar and Bulandshahr, as due to the canal. I be¬ 
lieve that the canal is partly, if it is not wholly or even 
chiefly, the cause of these evils." Was any abatement 
granted on that account in the re*settlement, uo you know? 

( lVit7iess.) —Y on mean actual reduction of revenue ? 

(Mr. Rajaratna Mudaliar.)— Yds. I should think in 
places there were reductions. In all these Ithadir tracts 
there were very large reductions. 
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134. Q. In such cases as those referred to by you, reduc¬ 
tions will be granted P—It is mewjiy a question whether the 
rental is higher now than at the last settlement or not. It 
may be higher in spite of these disadvantages. 

133. Q. In answer to Questions 35 and 36 you say “the 
produce in well-irrigated land is larger than in canal-irri¬ 
gated, and that therefore the increase in the value of pro¬ 
duce due to such irrigation is greater." How do you make 
out that P-That is about what one is always told. 

136. Q. What is the reason of it P 

(The President.) —I think the reason used to be in my 
time that whero the well was there used to be the best bit of 
land in the village. 

137. Q■ (The President, to witness .)—Yon have had a 
good deal of experience of the relations existing between the 
Revenue Officers and the Canal Officers. Do you think the 
system works satisfactorily P—I do not know what change 
one could suggest. 


138. Q. For instance, the Revenue Officers should collect Mr. R. IP", 
the canal rent and measure up the areas, while the profes- Qillan. 
sional officers should confine their attention to professional - 

J uestions. Do you seo any objection to that system P — No, 21th Nov. 02- 
do not, except that it would mean a revolution in the — 
whole department. 

189. Q. Would not that save the time of the professional 
officer wiiich is now vested in attending to revenue manage¬ 
ment?—No, I think it would increase the work, because 
the Canal Officer has to go about, as it is now, and if he were 
restricted to his professional duty, he would go all about the 
canal looking at it from the professional side. At present 
he goes about looking at the distribution and complaints by 
the cultivators. Suppose a tenant says “ my fields have 
dried up end I should not be charged any rate.” Under 
your system it would either mean that a iievenue Officer 
would lave to make a special visit to the place, or he would 
pass it on the Canal Officer for enquiry in which case you 
end at where we are now. 


Witness No. 16.— Kuab Shivnath Sinha, Bijnor. 


1. Q. (The President.)— You aro a resident of Bijnor P 
—Yes. 

2. Q. Are you a landlord there ?—Yes. 

3. Q. What amount of land have you got?—We have 
about 300 villages. 

4. Q. What irrigation have yon P—We have got 
two Government canals in the district —the Hhoh and the 
Gangan. 

5. Q. They are small canals, I understand ?—Yes. The 
Gangan is carried through any part of the world ; the Khoh 
is a long way off. 

6. Q. Do you derive much irrigation from that canal P— 
We have some villages on the canal; most of them are not, 
however. 

7. Q. Is the irrigation satisfactory on the canal P - No, 
it is not. They have not enough water. 

8. Q. Such as it is, can you rely on it ?—It so 
happened last time when we had a famine in 1896-97. There 
was not enough water. 

9. Q. That was because there was not enough water i n 
the stream; was it not P—Yes ; and occasionally it happens 
that while the crops in the. villages are waiting for water, 
the waiting makes them suffer. When they want it very 
badly they cannot got the water, and the result is that the 
crops suffer. 

10. Q. I suppose they take all the water they can get P— 
Yes. 

11. Q Is thero any complaint against the Canal Depart¬ 
ment about the water P—There is a complaint about not 
receiving the water, and also about the iates being put on 
in a slipshod manner. At present the canal officer assesses 
the lands in quite an unsatisfactory manner. I might inen- 
tion that it would be a very good thing for the district if 
they had tho Ramganga Canal. It is quito possible. I 
believe somo years ago the project about the Ramganga 
Canal was taken out, but it somehow or another was shelved. 
'1 he country through which the Ramganga passes is lower 
than the rest ol tho country, and I believe it was a question 
of expense ; otherwise it was quite feasible. 

12. Q. That would benefit you?—That would benefit 
not only the Bijnor district, but also Moradabad and 
Badaun. 

13. Q. Has the Ramganga always water P-Yes. It is a 
perpetual stream ; it never runs dry. 

14. Q. These lands that have not canal irrigation, do they 
depend upon wells ? —Yes, they do. 

15. Q. Is there a great deal of well irrigation ?—A 
great deal. 

16. Q. You have a pretty good rainfall in Bijnor; have 
you not P—We have about 46 inches, I think. Mr. Roberts 
would know more about it than I do. 

17. Q. Is there much extension of well irrigation P— 
I believe there are more wells now than there used to bo in 
tho old days. There is more takavi given now by Govern¬ 
ment and it is taken freely; we give it in our own estates 
too. 

18. Q. Have you extended the area under well irrigation ? 
—I think it has nearly doubled itself. 

V. P. 


19. Q. Since when P—Within the last ten years. 


Kuai 
Shivs a 

20. Q. Probably there have been a numl>er of ]cacheh a . Sinha 

wells dug in the last few years ?—Yes, a great number o* - 

them. The district produces mostly sugarcane and tliat 24th Nov 
requires a great deal of irrigation. - 

21. Q. Is there free application made to the Collector fo r 
takavi advances P— Not quite so free as one would like to 
see, because people are afraid of getting less than is usually 
given by Government. When the advances are given by 
the officer himself, it is all right; but if they have to pass 
through other hands then the people do not get it all. 

22. Q. What do you think would be the remedy for that ? 

—I believe the remedy lies in what Las been done lately. 

The pargana officer distributes the money himself, and 
he money has gone into the proper hands then. 

23. Q. Is there a complaint made against the rate 
jnterest being too high ?—No; I have never heard that. 

24. Q. Or, ns regards the number of years in which the 
people are required to repay the loans P— No; I have not 
heard that. 

25. Q. I suppose it i6 five or six years P -I believe so. 

26. Q. (Mr. Roberts) - What kind of takavi are you 
talking about ne w ?—The takavi given for purchasing 
bullocks and so on, but not for wells. 

27. Q. Supposing another had season came on liko you 
had in Bijnor, what would he the best way to protect 
that district P—Have the canals in the district. 

28. Q, Would the feeling be very general in favour of 
that P—I think it would be, 

0/29. Q- Ts there any fear of water-logging in Bijnor?— 

Yes, because there are numerous streams which overflow 
m the rainy season. There might be aqueducts or anything 
to allow the water to escape. 

\/§0. Q. But if there is a eaual made, that would be attend¬ 
ed to ?—Would be very popular both among the zantindar 
and tenants, beeauso it would protect the district from 
scarcity. 

31. Q. (Mr. Rafaralna. Mudaliar.) — In several years 
the supply from the canal was scanty. Did you get any 
remission of the rates ?—Yes, the petty zamindars did. 

32. Q. Do you pay owner’s rate on the area actually 
irrigated each year or upon tho commanded area ? -We do 
not pay owner's rate in t ijnor now. Wo pay on the com¬ 
manded area; so far as I understand, the area that is on the 
records of the canal department. 

33. Q. Whether you irrigate the land or not P—The 
general complaint is that even if a tenant does not, require 
water, and it comes into his field from overflow, that i$ 
counted and assessed as irrigation, although lie does not 
ask for water. If his land lies within the area of irriga¬ 
tion by the canals he will be charged. 

34. Q. (Mr. Roberts .)—Why does he leave his field 
uuirrigated P—Because ho does not want the crop in that 
field that year. 

35. Q. (Sir Thomas Sigham.) —Whether he grows 
crop or not?—Yes. 

30. Q. Is there any rule ? Ts it done by tho State? —It 
is done by the department, 1 believe. 
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Kuar Q' ^he Presides; 1 .)—Will you write a statement of 

Shivnath that P—It ought to he enquired into. 

Sin ha. 38. Q, ft//'. Rajaratna Mu d cil ict r )—The measurement 
■" and assessment of the irrigated area is dono by the canal 

24tJ. Nov. 02. department. Would you prefer to see this work entrusted 
—— to the Revenue Officers?—I think it would be more correctly 

done. The canal department do not know and do not often 
asK the assistance of the patwari of the village, and they 
put wrong names and wo have to mdise it from the tenants. 
If the wrong name is entered in their jamahandi, we 
cannot sue anybody. 

39. Q, You can get that mistake corrected ?—With a 
gTeat deal of trouble and rather than go through that 
inconvenience we pay up. 

40. Q. Does not the patwari go with the patrol ?—Not 
always. 

41. Q. (Mr. Roberts .)—Which canal P—Of my own 
district, the Gangan and the ICholi. 

42. Q. There is very little irrigation from that ?—At 
least 2,0C0 or 3,000 acres, speaking of our own estatos 
only. 


43. Q. ( Mr. Rajaratna AfWaZtar.)-What area U 
usually irrigated by a well in a season P-By kachcha well 
about 10 acres ; by pakka well double that. 

4,4. Q. How often would that area require irrigation p—« 
About three times a month in a dry season; in an” ordinary 
season twico. J 

45. Q. Are tho orders about exemption from enhance¬ 
ment for private improvement clearly understood s —Not 
very. 

46. Q. In your own estate what, abatement have vou 

received ?—Not any. J 

47. Q. (Mr. Roberts) - Did you mako application?_ 

Ao. We have not constructed many wells for Irrigation 
because the tenants prefer irrigating from kachcha wells 
they are afraid of enhanced rates. 

4S._ Q. On kachcha wells you do not enhance the rent P— 
No ; in fact, we give them money for them. 

49. Q. Would you like to see the period of repayment for 
takavi extended to 25 years in the case of wells P—No. 
I should not like to see that six year's will he enongh if 
money is taken in instalments. 


I have the honour to submit the following additional 
remarks on my evidence giveu before the Commission at 
Allahabad on the 24th ultimo, as desired by the Honourable 
president. 

The irrigated area in this district can be approximately 
ascertained from the following figures, aud for the sake of 
convenience 1 give the mileage of the canals also. 

The area irrigated iu 1889 to 1900 was— 

A’agina svstern 


A'eh tor 


Total 


Mileage. 

Nagina canals aud its branches 
Nehtor ononis aud its branches 




Tnjpore minor 


Total 



Acres. 

• 

12,153 

• 

6,898 

• 

19,051 

M. 

F. 

41 

4 

25 

4 

5 


72 

1 

j 


The remarks in my evidence regarding the overflow 
charges referred chiefly to the Gaugun river which is treated 
in this district as a canal, a fair amount of irrigation being 
available dnriug the winter mouths for the rabi crop aud 
in the hot weather for sugarcane. The Gangan is a natural 
river, having its source iu the jungle beyoud Najibabad 
and has high banks, which have, as far as I am aware, 
required no repairs or any Outlay for their repairs. Irriga¬ 
tion is always done by bunding it under the direction of 
one of tho canal patrols and is mostly resorted to iu tho 
pargana of Boorhpur. Formerly the river was free and 
bunds were put up as the water was required. Sometime 
before 1866-67 Government commenced to levy a small 
water rate and subsequently the riveT being declared in the 
Gazette, it was made oyer to the Canal Department, who 
have ever since treated it in all respects as a canal. | A I I 
the water which goes into the fields from it, whether in the 
winter months, hot weather or the rains, is charged for. 
The river is generally in flood in the rains when no water 
is needed from it, with the result that it overflows its banks ; 
all this being subsequently charged for by the Canal De¬ 
partment. It cannot reasonably be supposed that a natural 
river which feeds a whole system of cauals iu the district 
in the dry months can have its water under control in tbo 
rains and specially when they are heavy, bur I would earn¬ 
estly submit that the demand which is made for the over¬ 


flow or the flood water in the rains is anything but reason¬ 
able, to.say nothing of its legality. The poor tenants more 
olten than not suffer from the excessive watering which in 
the rains then- fields do not neecbjl would therefore respect- 
tnliy call the attention ot tho Wmmission to this fact and 
hope that through tboir recommendation the extraordinarv 
pract ice of charging for flood water in tho pargana he put 
asmpto. Of course tho tenants never demur to paying 
legitimate ohargos, but they groan under this heavy burden. 

The utility and popularity of canals in this district can 
bo judged from the remarks which Mr. A. T. Holme Canal 
Officer, makes in his settlement report of the pargana and 
which I take the liberty of quoting here. He says • “The 
canal irrigation in Circle I is supplied by the NehtorCanal 
which derives its water from the Gangan river at Nehtor 
This canal was at first completed in 1850 at a cost of 11s. 1 20'i 
and was remodelled some six years ago at a furthor oost of 
Its. 39,000. Its mileage is now (including minor channels) 
about 20 miles. Tn l866-e)7 the area irrigated was 392 acres 
and the receipts were Rs. 289. Thirty yen's later in 1896- 
97(when there was a groat demand for water the canal 
was able to irrigate 13,136 acres, the receipts being lis. 20 519 
These figures speak for themselves. The Gangan river, which 
is tapped at Nehtor, runs its course through the Boorhpore 
pargana and, as 1 have shown above, is treated as a canal 

Toe popularity of canals in this district is due inainly 
to the fact that masonry wells very soon silt up and are not 
of inuoh use for irrigation purposes, as the water-supply 
is precarious. Kachcha wells which cost little are much in 
vogue, but they do not last long and are consequently dug in 
fresh ground every year, with the exception of a tract 
near Piierua in the pargana of Chaudpur in this district, 
where kachcha wells are known to stand for 20 years^ 
there is no hard soil with good water springs, and indeed' 
in some parts it is«o bad that wells fall in the moment they 
are dug. A canal from the KamgaDga would therefore be 
a boon and pay its coat in six years As the Khoh water 
is utilized by putting up. a temporary bund, so could the 
liamgangu as a tentative measure and the water turned 
into the Khoh or Dot jnst as the occasion required. A pakka 
dam across Ramganga serving the purpose of a bridge as 
well will connect a tract of country which in the rains is 
cut off from all communication from the outside world to 
say nothing of the railways. In conclusion, I must 
apologise for the length of this note. 


SEVENTEENTH DAY. 


Lucknow, 27th November 1902, 


Mr. W. 77. 
Moreland. 

27th Nov. 02. 


Withbss No. 17.— Me. W. H. JIobeianb, Director of Rand Records and Agriculture, United Provinces 

of Agra aud Oudh. 

Report on paragraphs 6, S, 9, and 10 of the memorandum, of points to be considered bp the Irrigation Commission in 

the United Provinces. 


Introductory .—The orders calling {or this report 
reached me on September 11th, leaving nine days for its 
preparation. Of these, two days were necessarily con¬ 
sumed iu transit of papers ; the period of sever, days has 


not permitted of anything boyond a compilation of such 
information as was on record in my office. 

Paragraph 6.—Proportion of the average area 
annually sown which, in the light of recent experience 
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must be matured to ensure a tract against a famine. —No 
figures are on record which would enable me to make such 
an estimate. Our recent experience does not include a 
failure of tho rabi, which is nearly half of the area 
annually sown. Even for the kharif tho actual figures of 
area matured in the famine year 1890 are not on record, 
as tho rules for recording crop failure were not at the time 
in working order, Tho Resolution on the Administration 
of Famine Relief during 3896 and 1897 contains estimates, 
necessarily open to considerable errors, of the outturn of 
the kharif (vide the map prefixod to Chapter IV.) 

This map brings out clearly tho objections to offering 
any estimates of tho kind asked for ; one of the points 
most clearly brought out by tho course of that famine was 
the effect of previous years of moderate depression, and any 
estimate which neglects this feature must be misleading. 
Tho grouping of the Bonares and Oudh districts in tho map 
just referred to shows this clearly. 

Since 1896 there has been no crop failure on a sufficient 
scale to enable any inferences to he drawn. 

Proportion of the normal rahi area which must be 
irrigated, to ensure a tract against famine.— Here, again, 
recent experience does not enable me to give an estimate of 
any value, as there has in recent years been no considerable 
failure of tho rabi duo to drought. Last year, 1809 fasli, 
was a dry cold weather, and there was a very good rabi • 
about 46 per cent, of the area sown was irrigated. 

It.is not even possible to say accurately what the normal 
rabi area new is. The normals in use in the last decade 
were the averages of 1300—1802 fasti-, sinco then there 
has pot been a series of years of normal prosperity suffi¬ 
ciently long to enable a fresh sot of normals to be 
calculated. 

Tho old normal waB approximately 20J millions of acres, 
while the figures for the more normal years since 1896 
suggest a normal of about 19 millions, there having 
undoubtedly been a reaction from the Tapid extension of 


the raht which characterized the years up to 1893 or Mr. }V. H. 
1894 _ . Moreland'. 

The experience of the famine year is hardly in point, as - 

famine was existing when the rabi waR irrigated. 27th Wov. 02 

Situation, areas, and population of districts or tracts —— 

tehich, in the absence of artificial irrigation, would be 
liable to suffer from drought. — Practically the whole of the 
provinces comes under this deserintion. A reference to the 
map in Chapter IV of the Resolution on the famine of 
1896 and 1897, already quoted, will show that there was a 
serious loss of the kharif even in the damp submontane 
districts in Gouda and Basti, for instance, more than 60 
per cent, of the kharif of 1896 was lost, aud there was 
famine in both districts. Even iu Raliraioh and Ballia, 
where relief measure" were unnecessary, more than one- 
third of the crop was lost. 

Artificial irrigation cau, however, do comparatively little 
towards saving tho kharif in a season of severe drought. 

Considering the rabi alone, if wells and canals were to fail, 
and there were to be no rain from December to March, the 
crops, must suffer very severely, except in the lowlands along 
the rivers and, perhaps, in the extreme north of the province. 

These tracts are not, however, defined, and figures for their 
area and population cannot be given, nor can an accurate 
map he prepared. 

Proportion in each district or tract which the area 
irrigated in dry years bears to the normal rabi area .— 

Figures for separate tracts are not immediately available. 

Tho annexed statement shows for each district tho propor¬ 
tions irrigated iu 189f, the famine year, and in 1900 and 
1902 when there was great need of irrigation. The normals 
used are those of 1300—1302 ; as the rabi area has some¬ 
what decreased since then, the proportions should probably 
he a little higher all round. 

The blanks in the statement are duo to the fact that 
annual figures are not received while a district is under 
survey or settlement. 


Statement showing proportion in each district which the area irrigated in dry years hears to the normal 

rabi area. 


(al 

Nornul rail 
area. 


( 6 ) 

jprjiu irrigated 
area, 1886-97. 


Percentage 

of (« 
on (a). 


(c) 

t Rahi irrigated | 
area, 1899-1900. I 


Percentage 
o! (e) on 
(a). 


(<?) Percentage 

Xafo irrigated of ( d) on 
area, 19'1-1902. i a ). 



374,491 

321,770 

393,836 

462,222 

306,398 

509,481 

557,413 

456,111 

228,738 

473,921 

332,547 

503,880 

897,084 

688,153 

318,575 

378,013 

260,235 

350,662 

373,145 

396,447 

336,321 

1,203,037 

717,326 

458,109 


17,601 

130,341 

208,258 

335J64 


441,926 

230,109 
24 
22 
311,064 
238,258 
278,172 


49,450 

114,161 

41,211 

287,166 

102,870 

5,895 

18,067 

178,972 


108,613 

29,418 

288,253 

161,460 

130,209 

472,728 
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Statement showing proportion in each district which the area irrigated in dry gears hears to the normal 

rabi area—continued. 


Division. 

District. 


(a) 

Normal rabi 
area. 

(M 

Xahi irrigated 
area, 1898-97. 

Percentage 
of (6) 
on (a). 

(») 

Xahi irrigated, 
area, 1899-1900. 

Percentage 
of (c) on 
(a). 

„ Crf) 

Rabi irrigated 
area, 1901-1902, 

Percentage 
of (rf) on 

• * ") 
PHI 

< f 
a ) 

Pbovihce of Aqba 
— continued, 

Naini Tal (Plains) . 

114,677 

19,534 

17 

27,738 

24 

14,264 

12 

.■ r 

Ol'DH. 

Lucknow 


202,625 

89,517 

44 

109,068 

54 

100,664 

50 


Unao 


387,2S0 

160,890 

42 

213,271 

55 

108,415 

61 

w* 

Rae Bareli 


839.961 

209,674 

62 

238,702 

170,888 

70 

221,542 

65 


Sitapuv . 


574,226 

96,687 

17 

30 

164,610 

27 


Hardoi • . 


692,904 


• •• 

234,670 

40 


Kheri . • 


417,708 

... 

... 

... 

ei,799 

15 

. r 

p 1 

S I 

Eyzabad 


418.503 

247,976 

59 

294,833 

70 

264,043 

63 

Gouda . . 

Bahraich 


735,621 

690,679 

166,826 

21 

79,291 

" 13 

68,059 

is 


Sultanpur 


361,025 

224,560 

62 

255,093 

71 

232,812 

64 

1 

l’artahgarh . 


313,307 

199,782 

64 

227,694 

73 

204.223 

65 

L 

Bara Banki . 


474,848 

178,201 

88 

212,262 

45 

208,464 

43 


Mean annual rainfall of each district or tract, years in 
which district or tract suffered from drought, and the rain¬ 
fall of each of these years .—'The attached statement shows 
the mean animal rainfall of each district, and the rainfall of 
1896-97 and 1899-1900. The last oolnmn shows how the 


various districts were classified according to intensity of 
distress in 1896-97 in 1899-1900 there was no actual 
distress, bnt the loss of produce was relatively greatest in 
Agra, Muttra, andBijnor. 


Statement showing mean annual rainfall of each district and the rainfall of two dry years. 


n 

p . 

M I 
W 1 
w 

a 


-a 

ts 


a 

Is 

■a 

H 

W 

n 

5 

o 

C3 


District. 


Pboyincb op Agba. 


Dehra Dun 

Sahnranpur 

Muzaffarnagar 

Meerut 

Bulandshahr 

Aligarh 


Total 


Total 


Bareilly 
Bijnor 
! lludaun 
Moradabad 
Shahjahanpur 
Pilibhit 


Total 


r 

Muttra 

. 

. 



• 



Agra 


. 



. 



Farrukhabad 

• 

. 


• 

• 


' 

Mainpuri . • 

- 

• 


• 

• 

* 


Etawah 

. 

• 


• 

• 

• 

L 

Utah • 

• 

• 


• 

* 

* 


Moan annual 
rainfall 
(average of ] 
live years 
preceding 
the famine.) 

Actnal rain¬ 
fall 0(1886-97 
(famine 
year.) 

Aotnal rain¬ 
fall of 
1899-1900, 

94'8 

79-8 

650 

44-4 

276 

23-8 

36-2 

20-0 

18*5 

36'9 

20-1 

19*9 

22*8 

25'4 

20*7 

28-0 

2P3 

19*3 

48-9 

32-4 

27’9 

27’6 

15-2 

166 

279 

12-1 

20'2 

89*2 

151 

32*1 

34'7 

13-5 

27*2 

35-5 

10'7 

28*9 

32-0 

15-7 

2S-5 

32-8 

14-7 

25*6 

50-0 

351 

35*3 

526 

37-1 

27*6 

40-4 

201 

29*9 

46-4 

26-6 

29*1 

432 

23-9 

287 

55'5 

41-9 

41*0 

48'0 

30*8 

31*9 


How daaied In 1800-97 
tor famine relief. 


Scarcity. 


Scarcity. 

Famine. 

| Scarcity. 

Famine. 

Scarcity. 


I 

1 

^ Scarcity. 
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Statement showing mean annual rainfall of each district and the rainfall of two dry years— -continued, 

27 th Not. 08. 


s 

•£ 

5 


fi I 
■< 

A 

31 

I 

◄ 


id 


o 

o 


. s*i 

b R 
W 


St 


► 

o 

D 


District. 


Peoyincb of Aoba— continued. 


Cawnpore 

Fatehpur 

Banda 

Hamirpur 

Allahabad 

Jhausi 

Jalaun 


Benares 

Mirzapor 

Jaunpur 

Gha’.ipur 

Ballia 


Gorakhpnr 

Baeti 

Azamgarh 


Almora 
Garhwul 
Naim Tal 


Total 


Total 


Total 


Total 

Total Pbovincb of Agba 
Oudh. 


» 

■* 

« , 

N ! 

» I 

f* i 


Lucknow . 
Unao 
Rae Bareli 
Sitapuc 
Hardoi • 
Kheri 


Fyzabad 

Gonda 

Bahraicli 

Sultanpur 

Partabgarh 

Bara Banki 


Total 


Total 


Total Oudh 


TOTAL TJ. P. OF AGRA AND OUDH 


Mean annual 
rainfaLl 
(average of 
five years 
preceding 
the famine.) 


39-8 

45-6 

47-6 

44-7 

44-2 

41-3 

382 


431 


40-2 

4B'5 

473 

40- 0 

41- 6 


431 


60'6 

541 

46-9 


60-5 


Actual rain¬ 
fall of 1890-97 
(famine 
year.) 


6*5 

59-9 

69-3 


6*6 


46'6 


42-4 

40-9 

45-6 

43’6 

43'6 

52-5 


4*8 


46-9 

49- 8 

50- 0 
5*3 
45-5 
45'4 


4S-6 


46-7 


46'7 


18-7 

187 

17'9 

28'3 

21-8 

32-4 

20-8 


227 


27'9 

31-3 

229 

25'9 

281 


272 


291 

31-6 

178 


261 


553 

51-4 

493 


520 


294 


23-9 

18-8 

148 

26-4 

181 

414 


23-9 


30-8 

30-5 

42-4 

2*4 

205 

230 


Actual rain¬ 
fall ci 
1809-1900. 


28-6 


29-2 


27-8 


How closeed In 1890-97 
for famine ro lief. 


40-0 

43- 6 

44- 5 
42-0 
461 
27-2 
29-2 


90-4 


51-7 

49-9 

461 

46'8 

68-7 


50-6 


72-4 

657 

63-3 


606 


61-2 

53-2 

62-4 


55-6 


48-9 


33-3 
403 
45'6 
37-5 
30-9 
43-7 


Famine. 


Scarcity. 

Famine. 


F amine 

Scarcity. 

Famine. 


{Not classified. 


38-5 


54-5 

47-2 

84-4 

46’5 

47-4 

36-7 


44-4 


41-4 


451 


Famine. 


Soarcity. 


| Scarcity. 

| Ditto. 
Famine 


Paragraph 8. Wells. —The attached statements show 
tho number of wolls, the area irrigated, and such information 
as to spring level as is available. 

Column 5 has been divided to show the half-masonry 
wells, which are returned separately from the masonry. No 
information is available in this office regarding the amount 
of takavi given for wells or the number of wells constructed 
or repaired by their means: the figures may possibly bo on 
record in the Board’s office. Recent figures for the average 


coat of wells are not available in my office for different- dis¬ 
tricts, nor is there a record of the average gross area irriga¬ 
ted annually by each kind of woll. 

The depth to spring level is taken from a map prepared 
In 1884-85 : no general survey has been made since then, 
and doubtless there have since been changes in some locali¬ 
ties, while it may be conjectured that the level is at prosaut 
a little lower all round owing to the series of dry years 
since 1895 Two years ago a marked fall in the level of 
weils was reported from parts of Mnttra, Aligarh, and Etah. 
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INDIAN IRRIGATION COMMISSION: 


Mr. W. E. 
Moreland. 

27th Nov. 02. 


Statement showing the number of wells in use for irrigation during each of the past ten gears, and 
cultivated area irrigated by the wells in each year, etc., etc., in each district and province. 


s 

o ! 

5-1 

« 

nq 

Q 


Year, 


1891- 

1892- 
1893. 

1894- 

1895- 
1890- 
1897' 
1398- 
IS99- 
1900- 


92 

93 

94 

95 

96 

97 

98 

99 

•1900 

01 

Total 


Nvmbbb OB wins. 


Masonry. 


with 


x 

n 

< 

H 

Vi 


+ or — in 1900- 
1901 as com¬ 
pared 
1891-92. 

1891- 92 

1892- 93 

1893- 94 

1894- 95 

1895- 96 

1896- 97 

1897- 98 

1898- 99 

1899- 1900 

1900- 01 

Total 


com. 

with 


r 


rt j 

P* 

* 


u 


K 

U 

5 4 


+ or — in 1900 
1901 as 
pared 
1891-92. 
i 1891-92 

1892- 93 

1893- 94 

1894- 95 

1895- 90 

1890- 97 

1897- 93 

1898- 99 

1899- 1900 

1900- 01 

Total 

4- or — in 1900 
J 901 as com 
pared 
1891-92. 

1891- 92 

1892- 93 

1893- 94 

1894- 95 

1895- 90 

1896- 97 

1897- 98 

1898- 99 

1899- 1900 
.1900-01 

Total 3 years 

or — in 1893 
94 as compared 
with 1891-92. 


with 


40 
34 
107 
29 
37 
87 
251 
12 
45 
74| 


490 


18 

59 

43 

9 

156 

118 

19 

121 

40, 


6831 


163 

132! 

193 


488 


Earthen. 


S 

a 


31 

31 

31 

31 

311 

31, 

Sli 

sii 

31 

31 


4,241 

4,265 

4,270 

4.278 

4.279 
4,348, 
4,371 
4,3821 
4,420 
4.468 


+ 227 


6,087 
6,143 
0,137 
5,970] 
5,976 
6,126 
6,229 
6,248 
6,359; 
6,3961 


+309 


11,732: 

11,651 

11,677 


-65! 


-1 


st 


24 

13 

13 

10 

9 

9 

16 

14; 

12 


— 12 ! 


36 

50] 

48 

48 

66 

62j 

63 

53 

72 1 


66 

44 

44' 

41 

31 

40, 

40; 

47 

451 

43i 


-13 


+36] 


57 

64 

62 

67 

46 

50 

27 

30 

31 
30; 


—27 


1,107 

1,055 

1,055 


-62: 


1,695 

1,631 

1,460] 

1,277 

1,165 

2,322 

2,176 

1,838! 

3,126 

2,333| 


5,972 

5,946 

5,773 

5,603 

5,509 

6,719 

6,608 

6,283 

7,599] 

6,873 


+638 +901 


2,242; 

2,429 

2,411 

2,103 

2,048 

2,758] 

2,587 

2,646 

7.073 

3,006 


+764 


4,992' 

4,857' 

4,723] 


-269 


8,386 

8,636' 

8,61.o| 

8,130 

8,070 

8,934 

8,843 

8,924 

13,463 

9,432 


+ 1,046, 


17,831' 

17,563' 

17,455' 


-876 


< 

7 


5,3 

H 

< 


13 

11 

3l 

»i 

16 ; 

31] 
28 

32] 
17 
11 


—2 


NcjIBIR OI 
WILLS Cn„- 
STBLCTBl, OI 
HBBillEn By 
ilEANS or 
lakavi. 


31,836 

27,551 

28,705 

6,452 

28,898 

55,572 ! 

46,037] 

40,479] 

72,787 

16,627 


-15,209; 


61,032' 

66,5201 

63,8911 

25,6611 

61,3901 

102,086] 

82,017 

81,005 

116,068 

48,524! 


—12,508 


129,330, 
ill,7631 
118,406] 


-10,924' ... 


Brief note show¬ 
ing avewit 
depth to water 
surface, average 
cost of each class 
of wells, average 
gross area irri¬ 
gated annually 
by each, etc. 


Spring level 
at depth* 
10 to 20 
feet. 


Spring level 
at depths 
from be¬ 
low 10 to 
40 feet. 


Spring level 
i at depth* 
f from be¬ 
low 10 to 
40 feet. 


* Figures not available. 

Not *.—Column Tho mnnbar of wells shown in this column is the number at end of previous year plus Inumber constructed during the yfar 
minus number fallen in during the year. 

Column 7—ShowBthe cultivated area irrigated and not the gro98 (cropped) area, i it does not include double cropped area, irrigation figures 
for which are not available. 
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Statement showing the number of wells in. me for irrigation during each of the past ten gears, and 
cultivated area irrigated by the wells in each year, etc-, etc., in each district and province— 
continued 


Jr 

Year. 

NUSCBBB OS' WELD*. 

Area irrigated from welle, 

O 

•2 

o 

* 

u 

T3 

0) 

s 

5 

tt 

O 

g m 

if 

s* 

<i 

Ncuhbh os 
wblls cok- 

8TUUCTKD OB 
BKPAIUSP Br 
MEAN’S OS 
taJeavi, 

Brief note show¬ 
ing average 
depth to water 
surfaco, average 
cost of each class 
of wells, average 
gross area irri¬ 
gated annually 
by each, etc. 

Masonry. 

Earthen. 

U 

rs 

a 

a 

m 

:J 

a 

5 

’o 

u 

o 

'3 

o 

H 

Constructed during 
the year. 

O 

*3 

a 

9 

<3 

c! <0 

5 s 

6 

c 

o 

s 

a 

*c5 

to 

g 

•£ 

5 

to 

'J 

§ 

<9 

a 

o 

o 

-d 

2 

•a 

a. 

co 

w 

1 

2 

3 


5a 

56 

Q 

7 

8 

0 

io 

11 

f 

1891-92 . 

181 

9,102 

2,460 

3,55C 

15,112 

168,549 




1 


1892-98 . 

240 

9,025 

2.5h3l 3,328 

14,914 

125,350 





« 1 

1893-94 . 

.166 

9.095 

2,579 

2,902 

14 576 

118,595 

... 




-4 I 

1894-95 . 

113 

9,117 

2,587 

2,175 

13,879 

34,659 




Spring level 

s ! 

1895-96 . 

217 

9,231 

2,603 

2,522 

14,356 

144,899 




at depths 

1*! 

1896-97 . 

342 

9,467 

2,763 

3.644 

15,874 

198,522 

••• 



from be- 

< 

1897-98 . 

315 

9,671 

2,944 

3.753 

16.373 

174,744 

... 



low 10 to 

D 

1898-99 . 

812 

9,859 

3,100 

3.765 

16,724 

184,040 

... 



<10 feet. 


1899-1900. 

302 

10,101 

3,262 

4,786 

18,139 

232,094 

... 




i 

1900*01 . 

235 

10.242 

3,256 

4,271 

17,769 

74,844 

... 

... 


J 


Total 

2,423 

... 

• •• 

... 

... 

... 


... 




+ or—in 1900- 


+ 1,140 

+798 

+ 721 

+2,657 

—93,705 






1901 &9 coin- 












pared with 












1891-92. 











r 

1891-92 . 

212; 11,880 

2,4001 25,534 

39,314 

310,948 




'J 


1892-93 . 

2121 11,093 

2,458 25,155 

38,706 

270,932 

... 

« . , 

tr 

1 


1893-94 . 

188 

ll.lof) 

2,320' 25,185 

88 605 

291,306 


, T . 



H 

1894-95 . 

419 : 11,128 

2,556 

23.382 

37,066 

161,206 

... 




•4 1 

1805-96 . 

372] 11,896 

2.682 25,378 

39.456 

295,077 

... 



• at depths 

2"! 

1890-97 . 

261 

11,417 

2,832 

29,374 

43.623 

308,450 




f 10 to 40 

*4 

-< 

1897-98 . 

226 

11,471 

3,218 

28,643 

43,332 

316,906 




feet. ’ 


1898-99 . 

207 

11,557 

8,194 

80,002 

44,758 

334,317 






1899-1900 . 

) * 










L 

1900-01 . 

i 









J 


Total, 8 years 

2,097 

... 

... 

... 

... 




... 



4- or — in 1898- 


+ 177 

+794 

+4,468 

+ 5,439 

+ 23,369 






99 as compared 





qud 5jn 







with 1891-92. 











r 

1891-92 . 

85 

6,563 

223 

27,522 

34,308 

144,046 






1892-93 . 

(35 

6,528 

193 

27,827 

84,648 

136,152 

... 

... 




1893-94 . 

97 

6,590 

219 

28,-71 

35,680 

138,741 





■< 

1894-95 . 

70 

6,000 

206 

28.654 

36,460 

99,004 





c4 

•- 

1895-96 . 

48 

0,611 

212 

29,975 

36.798 

140,727 





fc* 1 

1806-97 . 

87 

6,667 

264 

30,977 

37,898 

181,326 




J* 20 to (10 


1897-98 . 

87 

6,692 

297 

31,380 

38,369 

134,599 






1898-99 . 

71 

6,706 

307 

31,549 

38,562) 

152,754 






1899-1900 . 

119 

6,754 

327 

80.271 

37,352 

166,816 





l 

19u0-0l . 

60 

6.744 

3J5 

- 

30,250 

37,309 

100,974 

... 



j 


Total 

789! ... 


... 

... 


... j ... 




+ or— in 1900- 


+181 

+92 

+2,728 

+3,001 

—43,072 






1901 as com- 












narod with 












1891-92. 











r 

1891-92 . 

188 

10,252 

656 

52.338 

63,246 

199,726 




> 


1892-93 . 

115 

10,286 

696' 

53,065 

64,047 

196,630 






1893-94 . 

213 

10,368 

742) 

55,431 

66,541 

199,213 






1894*95 . 

123 

10,412 

7731 

62,600 

63,685 

120,807 




Spring level 

» 

1895-96 . 

159 

10.436 

782' 

55,092 

66,310 

201,980 




at deot' s 

O 1 

1896-97 . 

151 

10,549 

834; 

61,250! 

72,633 

200,835 




)- 10 to 80 


1897-98 . 

141 

10,623 

851 

55,556 

67,030 

185,518 




1 feet or 


1898-99 . 

148 

10,679 

871 1 

56,978 

68,528 

195,453 




j above. 


1899-1900. 

126 

10,762 

904 

60,603 

72,269 

238.811 




1 

? 

V. 

191.0-01 . 

151 

10.871 

891 

58,105 

69,867 

152,251 

... 



j 


Total 

1,518 

... 


... 




... 

... 



1 4- or *— in 3900- , 

• • • 

+ 619 

-}- 28 di 

+ 5,767 

+ 6,621 

—47,475 






1 1901 as com- 












i pared with 












1 1891-92. 












Mr. W. II. 

Moreland, 
27th Not. 02. 


* Figures rot available. 
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INDIAN IRRIGATION COMMISSION: 


Mr. W. n. Statement showing the number of wells in use for irrigation during each of the past ten gears, and 
Moreland. cultivated area irrigated by the wells in each year, etc., etc., in each district and province — 
continued. 

37th Nov. 02. 


Number of vvpLu. 


Numdkr or 

Wt'Lt t» CON¬ 
STRUCTED OB 
B^r a irk i) jir 

MEANS OF 

takau. 


Jiriof note show- 
| ing average 
i depth to water 
"! aurfae.e, average 
I cost of each class 
| of wells, average 
j gross area irri¬ 
gated annually 
by each, S?te. 


1894*95 

1895-96 


1897- 98 . 

1898- 99 . 

1899.1900 
1900-01 . 


2,271 

4,036 

33,736 

40.003 

2,377 

4,612 

33,821 

40,810 

2,436 

4.691 

81,878 

39.0051 

2,489 

4,766 

24,830 

32,085! 

•2,576 

5,088 

32.870 

40,534! 

2,717 

5,776 

48,409 

56,902! 


Spring level 
at. depths 
from be¬ 
low 10 to 


Total, 6 years . 

+ or — in 1896- 
97 as compared 
with 1891-92. 


+ 446 

+ 1,720! 

+14,673! 

+ 16,839 

+64,880 


1891-92 


9,271 

2,756 

18,659 

30,686 

155,438 

9,135 

2,449 

17,070 

28,664 

153.258 

9,233 

2,508 

15,801 

27,542 

148,155 

9,282 

2,616 

9,307 

21,205 

28,646 

9,424 

2,720 

14,350 

26,494 

158 994 

9.685 

2,753 

21,746 

34,184 

205,848 

9,897 

2,671 

19,692 

32,260 

105,225 

9,90'j 

2,879 

19,839 

32,187 

172,645 


from be¬ 
low 10 to 


99 as compared 
with 1891-92. 


+ 1,501 


1891- 92 

1892- 93 

1893- 94 

1894- 95 

1895- 96 

1896- 97 


409! R,583i 12,883 

504 12,1811 10,699 

4791 10,451 15,075 


9,040 13,931 


Spring level 


10 to 80 
feet and 
a 


+779 +17 


8,393j 20,2981 30,880 

17,909 28,320 

16,439; 27,153 


Spring level 


> 10 to 40 


99 as compared 
with 1881-92. 


+ 121 I +1,4671 + 8,422| +6,010| +11,428 


• Figures not available. 
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Statement showing the number of Kills in me for irrigation during each of the past ten years, and Mr. W. EL. 
cultivated area irrigated ly the wells in each year, etc., etc., in each district and province— Moreland. 

continued. „ 

27th Not. 02, 


l'.ar. 


3 


f 1891-92 . 

1892- 93 . 

1893- 94 . 

1894- 95 . 

1895- 96 . 

J 1896-97 . 

1897- 98 . 

1898- 99 . 

1899- 1900 
_ 1900-1901 

Total, 5 years . 

4- or — in 1895- 

96 as compared 
with 1891-92. 


( 1891-92 . 

1892- 93 - 

1893- 94 . 

1894- 95 . 

1895- 96 . 

. 1896-97 . 

1897- 98 . 

1898- 99 . 

1899- 1900 
_ 1900-1901 

Total, 3 years . 

+ or — iu 1900- 
1901 as com¬ 
pared with 

1891-92. 

f 1891-92 . 

1892- 93 . 

1893- 94 . 

1894- 95 . 

1895- 96 . 

■ 1896-97 . 

1897- 98 . 

1898- 99 . 

1899- 1900 
„ 1900-1901 

Total, 4 years • 


+ or — in 1900* 
1901 a* com¬ 
pared with 

1891-92. 


r 


I 


U 


1891- 92 

1892- 93 

1893- 94 
1894 96 

1895- 96 

1896- 97 

1897- 98 

1898- 99 

1899- 1900 

1900- 1901 


Total 


+ or — in 1900- 
1901 as com¬ 
pared with 
1891-92. 


NtJtfBB* 0» WILLS. 

m 

► 

a 

o 

r xd 

:§ 

eS 

<9 

tn 

M 

o 

T3 

s> 

ti 
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s 

ts 

as 

e 

a 

-y 

« 

*o 

-*• 

§5 

go 

<* 

Nttubib Of 
wells coir- 

BTHUCTII) 09 
BBPAIXXD BY 
MEANS 09 

talcavi. 

Brief note show¬ 
ing; average 
depth to water 
surface, average 
cost nf each class 
of wells, average 
groRg area irri¬ 
gated annually 
by each, etc. 

Magonry. 

Earthen. 

IO 

•si 

a 

a 

B 

rS 

8 

3 

O 

M 

a 

1 

•o 

« 

"o ►< 
£8 
£ p-> 

P 

■a 

o 

• 

*> 

« 

3 is 
s* 

| 

6 

n 

a 

□ 

• 

A 

c 

eS 

W 

•a 

o 

& 

■s 

a 

o 

a 

3 

Pi 

at 

OS 

3 

4 

6a 

tb 

6 

7 

8 

9 

10 

11 


21 

562 

952 


28.144 

40,488 






20 

571 

927 

30,538 

32,031 

47.594 

... 

... 




29 

681 


21,768 

22,569 

25,373, ... 





6 

584 

255 

18,482 

19,321 

21,518 

fA „ 



Spring level 


5 

589 

238 

31,192 


49,688 




at depths 











from be- 











low 10 to 











40 feet. 

> 











81 

... 

... 

... 



• r 


... 


... 

+27 

-714 

+4,502 

+3,875 

+9,250 



... 




135 

2 

8,145 

8,282 

16,644 




T 


... 

135 

2 

8,511 

8,648 

15,799 

... 

... 

... 












Spring level 











at depth* 


* 









10 to 40 











feet. 


... 

141 

9 

8,982 

9,132 

17,023 



1 



... 


... 

... 


... 

i •• 



* * * 

+ 6 

+7 

+ 837 

+ 850 

+ 379 


1 •• 

... 


1 

55 


217 

41,336 

46,933 

92,105 


... 

*•( 












Spring level 

1 

* 

r 









at depth* 

1 










from be- 

1 










low 10 to 


12 

5,509 

325 

48,272 

64,106 

68,401 

•• • 



40 feet. 


B 

6,540 

311 

93,333 

99,184 

197,680 

• • • 





41 

6,578 

221 

36,122 

41,921 

40,851 

... 





... 

... 

... 

... 

... 


... 

... 


i 

+198 

+ 4 

+5,214 

-5,012 

-51,764 

*** 

... 

... 




750 

119 

50,494 

51,363 

67,782 






1 

736 

117 

42,747 

^kKI?Ti 

69,968 

... 





20 

751 

70 

34,687 


39,603 






22 

*'55 

83 

50,027 

IBril 

41,203 



« 

Spring level 


26 

768 


49,558 

Bdfl ®" 

63,949 

a . -i 


... 1 

at depth. 


3 

770 

108 

62,195 


89,865 




from he- 


2 


114 

61,767 

62,648 

69,815 



i 

low 10 to 


14 

HiK i j 

112 

40,870 

41,759 

48,917 



! 

20 feet. 


8 

785 

153 

86,705 

87,643 

188,363 






_ 6 

791 

105 

37,782 

38,678 

44,626 

• •• 

... 

... 




... 

... 

... 

... 


... 

«. > 


i 

+ 41 

— 14 

—12,712 

-12,685 

—23,156 

• f • 






v. r. 


* Fiffure, not 


F 
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INDIAN IRRIGATION COMMISSION: 


Mr. W. H. Statement showing the number of well s in use for irrigation during each of the past ten gears, and 
Moreland. cultivated, area irrigated ly the wells in each year, etc., etc., in each district and province— 

„„ continued. 

27kh Nov. 02. 


NUMBKB OP WELLS. 


NtJMDBB OV 

WJsLLS con- 
BTttCCTED OB 
BBPAIBBD B3T 

MBANB OP 

takavi. 


Brief note show¬ 
ing average 
depth to water 
■urfaee, average 
cott of each claw 
of wells, average 
gross area irn~ 
gated annual!} 
bj each, etc. 


f 1891-92 . 


1892-03 . 


1893-94 . 


1894-95 . 


1895-96 . 


1896-97 . 


1897-98 . 


1898-99 . 


1899-1900 


: 1900-1901 


Total, 4 years . 

+ or— In 

1894- 

95 as 

com- 

pared 

with 

1891-92. 


f 1891-92 . 

• 




1893- 94 

1894- 95 


979 40,549 41,653 


Spring level 


iy»nTHn 


from helow 
10 t . 20 

feet. 


+ 13; —19,771j-19,7401 


262 

11,707 

11,971 

159, 

14,841 

15,001 


Spring level 
}■ at depths 
10 to 20 
feet. 


1431 +6,777! +5,6361 


1893-94 . 

330 

8,663 

1894-95 . 

180 

8,045 

1895-96 . 

222 

8,728 

1896-97 . 

411 

8,953 

1897-98 . 

318 

9,160 

1898-99 . 

342 

9,379 

1899-1900 

276 

9,574 

l 1900-1901 

270 

9,782 

Total 

8,153 ... 

+or— in 1000- 


+1,395 

1901 as com¬ 



pared with 



1891-92. 



f 1891-92 . 

159 

12,113 

1892-93 . 

144 

12,173 

1898-94 . 

148 

12,278 

1894-95 . 

79 

12,316 

1895-96 . 

78 

12,339 

1896-97 . 

236 

12,417 

1897-98 . 

178 

12,660 

] 1898-99 , 

216 

12,728 

! 1899-1900 

171 

12,840 

J 1900-1001 

i 

151 

12,954 

Total 

1,400 

... 

+ or — in 1900- 

... 

+ 841 

1901 as com¬ 



pared with 



1891-92. 







8,591 18,607 


Spring level 


10 to 80 


—1,788 -34,712 


103,180 

94,506 

79,374 

19,279 

82,285 

117,951 

116,384 

101,405 

100,263 

79,850 


Spring level 
at depth* 
20 to 8u 
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Statement showing the number of wells in use for irrigation ’during each of the _ past ten years, and Mr. W. II. 
cultivated area irrigated by the wells in each year, etc., etc., in each district and province ■— Mortland. 
continued. 27th Not. 02. 




Numbi* o» WBi.ee. 



P 

-0 

Numbbb Of 

WKLLB CON- 



Maeonrj. 

Earthen. 

u> 

T9 

m 

1 

U 

a 

a 

► 

*0 

* 

'ft 

6TRUCTBD OB 

bbpubuo by 

KKANB Of 
talcavi. 

Brief note ehow- 
iDff average 
depth to water 
surface, average 

Tear. 

bfl 

a 

p 

*3 

T3 

a 

£ w 

£ t*. 

II 

U 

"o 

•P 

P 

c 

fl 

^ £ 

a m 

►. 

a* 

a 

o 

3 

? 

ia 

a 

n 

CJ 

A 

■E 

W 

3 

s 

s 

0 

I 

o 

n 

o 

H 

a 

g 

T3 

V 

te 

le 

M 

* 

< 

1 

tt 

‘o 

a • 

0.2 

I* 

•p 

-5 

o 

| 

a 

o 

O 

1 

1 

V 

tt 

cost of each class 
of wells, average 
gross area irri¬ 
gated annually 
by each, etc. 

a 

fl 

4 

5a 

86 

0 

7 

8 

9 

10 

11 

r 1891-92 . 

12 

973 


122 


3,427 


in 



1892-93 . 

2 

969 

184 

85 

1,238 

3,230 

... 

... 

... 


1893-94, . 


978 

173 

IWE 

1,261 

2,048 

... 

... 

• (. 


1894-95 . 


976 

164 


1,239 

1,655 


... 

• (. 

Spring level 
at. depths 
20 to «n 

1895-98 . 

1 

977 

207 

107 

1,291 

3,621 

... 

... 

... 

1896-97 . 

2 


203 

223 


4,890 

... 



1897-98 . 

8 


295 


1,375 

3,674 

... 

... 

1«. 

feet. 

1898-99 . 

3 

983 

236 

185 

1,354 

3,763 

... 

... 

1*. 

1899-1900 

16 

908 


176 

1,479 

4,606 

... 

... 



1900-1901 

1 


291 

158 

1,448 

3,674 

... 

... 

... 


Total 

55 

... 

... 

... 

... 

... 

... 


... 


+ or — in 1900- 
1901 as com- 

... 

+ 26 

+60 

+36 

+ 122 

+247 

... 

... 

... 


pared with 
1891-92. 











r 1891-02 . 

63 


837 

1,567 

10,953 



... 

... 

1 

1892-93 . 

58 

8,590 

797 

1,503 

10,890 

14,925 

... 




1893-94 . 

89 

8,056 

853 

1,419 

10,927 

14,279 

• •• 

,,, 

... 


1894-95 . 

87 

8,721 

688 



10,648 

... 

... 

... 

Spring level 
at depth* 
20 to 60 

1895-96 . 

265 

8,955 

834 

1,320 

11,118 

16,874 

... 

••• 

... 

1896-97 . 

177 

9,120 

977 

1,477 

11,674 

17,500 


... 

... 

1897-98 . 

147 

9,226 

954 

1,489 

11,668 

16,127 

... 

,, 

... 

feet. 

1898-99 . 

222 

9,399 


1,375 

11,678 

16,421 


■ 

... 

1899-1800 

164 

9.544 

776 

1,453 

11,773 

17,240 

... 

•.. 



1900-1901 

24 


698 

1,342 

11,690 

16,165 

... 

... 

Total . 

1,286 

... 

... 



... 

... 

... 

... 


+ or — in 1900- 

... 

+1,001 

—139 

—226 

+637 

+1,028 


»»• 

... 


1901 ai com¬ 
pared with 

1891-92. 










r 1891-92 . 

801 

14,417 

2,477 

17,782 

34,676 

144,760 



... 

'I 

1892-93 . 

564 

14,866 

2,650 

17,922 

35,428 

144,067 


... 

... 


1893-94 . 

i 

16,063 




101,086 


hi 

... 


1894-95 . 


15,084 

2,191 


27,699 

86,982 

... 


... 

Spring 1ml 
at depth* 
10 to 60 

1895-96 . 

i 1 

15,182 

2,352 

11,466 


126,718 

... 



1896-97 . 

mw- '■ i 

16,275 



tflfilMiij 


... 

... 

... 

1897-98 . 

506 

16,709 

2,514 

18,883 

88,106 

155,687 

. • * 


M« 

feet- 

1898-99 . 

238 

16,898 

2,658 

16,364 


152,670 



*»* 

1899-1900 

337 

17,199 

2,659 

16,196 

36,054 

mmw.wi-u 

... 

... 

... 


[ 1900-1001 


17,395 

2,712 

15,602 

35,709 

2 


... 

... 

Total 

4,632 

... 

... 

... 

... 

... 

... 




■+ or — in 1900- 


+2,978 

+235 

-2,180 


—12,696 

... 


... 


1901 as com¬ 
pared with 










1891-92- 





















f 1891-92 . 

• 










1892-93 . 

48 

1,742 

12,953 

2,939 

17,634 

56,074 

... 


... 


1893- 94 . 

1894- 96 . 

1 1895-98 . 

1896-97 . 

21 

}* 

1,763 

12,410 

2,582 

16,765 

52,600 




SpiiDgl.ve 
at depth i 
20 to 4( 

1897-68 . 

59 

1,833 


2,613 

18,026 

53,910 


... 


feet. 

1898-99 - 

25 

1,843 


3,058 

21,958 

66.450 

... 

... 

... 

1899-1900 

108 

1,934 

17,964 

3,171 

23,069 

53,108 



... 


l 1900-1901 

6C 

1,97S 

18,60S 

3,172 

23,660 

56,382 

... 



J 

Total, 6 years . 

311 

... 

... 

... 

... 

... 

... 

... 

... 


IIBB 


+23! 

+5,55< 

+ 233 

+6,026 

+ 258 

... 

... 

... 


1901 a* com- 
1 pared with 











j 1892-93. 







I 

_ 




* Fig arc ■ not & Tillable. 

T * 






















































































































Mr. W. It. 
Mart land. 

27th Not. 02. 


44 


INDIAN IRRIGATION COMMISSION 


Statement showing the number of wells in use for irrigation during each of the past ten years, and 
cultivated area irrigated by the wells in each year, etc., etc., in each district and province — 
continued. 


o 

M 

H 

Tear. 

Numbib of wills. 

t 

J 

1 

m 

60 

u 

4 

« 

■4 

O 

•s 

*» 

<s 

► 

•0 

ts 

•g 

a 

■* 

*o 

a » 

0*3 

S fc 
< 

tttsonrr. 

Earthen. 

*T3 

a 

4 

P 

a 

"o 

V 

*0 

3 

o 

H 

bC 

0 

3 

m3 

"3 

® 

« 

® m 

PS 

ctJ 

U 

Total at end of 
year. 

A 

ft! 

a 

1 

a 

'eS 

» 

a 

• 

2 

5 

u 

l 

t 

> 

4 

fa 

a 

6 

7 

8 

- 

1891-92 . 


14 

1,091 

46 

803 

1,940 

4,910 



1892-93 . 


102 

1,023 

42 

792 

1,857 

4,273 



1893-94 . 

, 

186 

1,121 

76 

842 

2,039 

4,867 


. 

1894-95 . 


76 

993 

79 

628 

1,700 

2,839 

• •• 

* 

1895-96 . 


74 

1,022 

84 

845 

1,951 

5,006 


3 

1896-97 . 


1,719 

2,730 

110 

2,205 

5.015 

11,867 

l«l 


1897-98 . 


45 

2,758 

117 

1,593 

4,468 

6,815 



1898-99 . 


69 

2.788 

104 

1,447 

4,339 

5,688 



1899-1900. 


180 

2,872 

122 

1,536 

4,530 

8,467 

... 

l 

1900-1901. 


• 








Total, 9 years . 

2,415 

... 

... 


... 


... 


+ or — in 1899- 

Ml 

+ 1,781 

+ 76 

+733 

+2,590 

+ 3,557 



1900 as 

com- 









pared 

with 









iftyl-yi. 









r 

1891-92 . 


242 

8,170 

3.064 

3,820 

15,054 

130,930 

..* 


1892-93 . 


412 

8,453 

3,133 

3,921 

15,507 

125,218 

• *. 


1893-94 . 


126 

8,613 

3,218 

3,502 

16,233 

105,961 



1894-95 . 


115 

8,515 

3,179 

2,711 

14,405 

68,860 


* 

1895-9G . 


132 

8,559 

3,284 

2,643 

14,436 

105,164 


< 

T. 

1896-97 . 


101 

8,622 

3,388 

2,906 

14,916 

125,751 

... 

w 

1897-98 . 


83 

8,672 

3,376 

2,496 

14,544 

117,145 

... 


1893-99 . 


128 

8,673 

3,750 

2,411 

14,834 

127,494 



1899-1900. 


104 

8,708 

3,094 

2,308 

14,710 

133,169 

*•• 

l 

1900-1901. 


178 

8,818 

3,615 

2.562 

14,995 

107,408 

... 


Total 


1,619 

... 



... 

... 



+ or — in 

1900- 


+ 048 

+551 

—1,258 

—69 

—23,622 

... 












pared 

with 









1891-92. 









r 

1891-92 . 


109 

4,661 

1,156 

4,351 

30,168 

37,770 

... 


1892-93 . 


86 

4,590 

1,263 

4,302 

10,155 

36,445 



1893-94 . 


45 

4,625 

1,525 

4.006 

10,156 

28,238 

... 

sd 

1894-95 . 


24 

4,638 

1,165 

3,240 

9,013 

16,240 

... 

* 

1895-96 . 


42 

4,076 

1,186 

3,068 

8,9 3( 

30,763 


N 

1896-97 . 


33 

4.706 

1,177 

3,828 

9,511 

35,294 

... 

M 

1897-98 . 


24 

4,725 

908 

3,852 

9,485 

35,855 



1898-99 . 


26 

4,741 

1,027 

3,459 

9.23C 

37,215 

... 


1899-1900. 


7 

4,746 

1,414 

3,244 

9,43 

38,250 

... 


1900-1901. 


... 

4,748 

1,295 

2,496 

8,537 

22,351 

... 


Total 

• 

346 


... 

... 


... 

... 


+ or— in 

1900- 

• • • 

+85 

+ 139 

—1,855 

—1,631 

—15,419 

... 


1901 as 

com* 









pared 

with 









1891-92* 










1891-92 . 


374 

26,772 

772 

18,357 45,901 

302,576 

• t. 


1892-93 . 


511 

27,172 

795 

| 17,787 

45,764 

306,970 

• 1* 


1893-94 . 


335 

27,356 

765 

i 17,397 

45,518 

274,706 

... 


1894-95 . 


165 

27,423 

74,0 

13,294 

41,457 

152,379 

... 

£ •{ 

1895-96 . 


121 

27,465 

781 

13,119 

41,366 

269,880 

... 

it, ' 

1896-97 . 


104 

27,564 

807 

17,027 

45,398 

343,015 



1697-98 . 


187 

27,689 

843 

15,639 

44,171 

291,021 

... 


1898-99 . 


240 

27,880 

838 

I 15,037 

43,756 

807.048 

... 


1899-1900. 


148 

28,014 

1,020 

! 14,122 

43,156 

318,628 

... 


1900-1901. 


76 

29,082 

1,055 

, 13,522 

42,659 

285,588 

... 


Total 


2,261 


... 

... 

... 


... 


4- or — in 

1900- 


+1,310 

+283 

—4,835 

-3,242 

—16,988 

... 


1901 as 

com- 









pared 

with 









1691-92. 







_ 



NnWBBB OF 
'WKLI.fi COB- 
flTBCCTXD OB 
BKFAIK8D bs 
M lANSOF 
takavi. 



9 10 



Brief note show¬ 
ing average 
depth to water 
surface, average 
cost of each clues 
of wells, average 
gross area irri¬ 
gated annually 
bj each, etc. 


11 


n 


Spring level 
at depth* 
■ 20 to 60 
feet. 


J 


n 


Spring level 
at depths 
20 to 40 
}* feet (part 
of the dis¬ 
trict). 

J 


h 


I Spring level 
at depths 
10 to 60 
}■ feet (part 

I of the dis¬ 
trict). 

J 


rt 


Spring level 
I at depth* 
Y 10 to 40 
l feet. 


J 


* Tigrfres not available. 
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4.5 


Statement showing the number of wells in use for irrigation during each of the past ten gears, and 
cultivated area irrigated by the wells in each year, etc, etc., in each district and province — 
continued. 


Year. 


a 


2 

f 1891-92 


1892-93 

. 

1893-9-1 


1891-95 


i 1895-96 


1896-97 


1897-98 

• 

1898-99 


1899-1900 


^ 1900-1901 

• 

Total 

• 

+ or — in 

1900- 

1901 as 

cora- 

paved 

with 

1891-92. 


f 1891-92 . 


j 1892-93 . 


1893-91 . 


1891-95 . 


1 1895-96 . 


1896-97 . 


1897-98 . 


1893-99 . 


1899-1900. 


_ 1900-1901. 


Total 


+ Or — in 

1900- 

1901 as 

cora- 

pared 

with 

1891-92. 


f 1891-92 , 

ft 

1892-93 . 

ft 

1893-91 . 


1894-95 . 


1895-96 . 


1896-97 . 


1897-98 . 


1898-99 . 


1899-1900. 


_ 1900-1901. 


Total 


+ or — in 

1900- 

1901 as 

com- 

pared 

with 

1801-92. 


f 1891-92 . 

. 

1892-93 . 

• 

1893-91 . 

• 

1894-95 . 

. 

1895-96 . 


1896-97 . 


1897-98 . 


1898-99 . 

, 

1899-1900. 


_ 1900-1901. 


Total 

• 

I + or — in. J900- 

1901 as 

com- 

pared 

witli 

1891-92. 




NUMBEE OT WELLS. 



a-T 

o 

Number op 

WELLS CDN* 


Masonry. 

Earthen. 


<u 

a 

s 

n 

> 

-T3 

•S 

RTJtUCTKD OB 
BEVA.IBBD I it 
MEAN6 OB 

takavi. 

Brief note show¬ 
ing average 

depth to water 

ftc 

*o 

a £ 

S £ 
ta ? 

o 

9 

'O 

3 

a 

Is 

e*' 

t- 

o 

OS 

a 

i 

s 

cS 

sa 

et 

c 

s 

a 

a 

o 

V. 

o 

"o 

a 

2 

T* 

.£? 

<9 

< 

*S 

a 

►at 

o 

I s 

1 Constructed, 

i 

3 

'3 

B. 

& 

cost of each clast 
of weile, average 
grout) areu irri¬ 
gated annually 
hy each, etc. 

3 

4 

la 

6 b 

8 

7 

8 

9 

10 

U 

34 

11,312 

13,055 

1 

! 3,759 

28.150 

179,474 


... 


' 

9 

11,339 

13,242, 4,147 

28,728 

171,254 

•*« 

... 

Mft 

20 

; 11,316 

13,211 

3,882 

28,439 

155,620 

r - • 

... 

... 


12 

11,339 

12,891 

1 2,886 

27,119 

119,901 


... 

... 

Spring level 

5 

11,343 

12,256 

2,975 

26,674 

152,817 




at depths 

10 

11,340 

13,798 

5,085 

30,223 

174,989 


... 

... 

10 to 40 

11 

11,34? 

13,829 

3,811 

28,98- 

151,177 


... 

... 

feet. 

1 

11.343 

13,850 

3,499 

28,692 

161,138 


... 

... 



11,343 

13,861 

3,273 

28,477 

178,639 

... 

... 

... 


4 

11,346 

13,094 

2,95o 

27,390 

147,194 

... 

... 

... 

J 

106 

... 



... 

... 


... 

... 



+4 

+ 39 

—809 

-766 

-32,280 


... 



7 

493 

10,011 

6,689 

17,226 

144,760 





103 

506 

12,104 

6,480 

19,176 

125,4741 ... 

... 

... 

59 

639 

10,279 

6,793 

17.711 

127,363 ... 

... 

... 


21 

639 

10.002 

6,030 

16,671 

121,098 




Spring level 

9 

641 

10,602 

5,889 

17,132 

122,548 


... 

... 

at depths 

3 

627 

10,355 

8,293 

19,275 

142,528 


... 

... 

1- 10 to 40 

12 

623 

10,461 

7,908 

18,992 

136,133 


... 

... 1 

feet. 

G 

623 

9,700 

7,388 

17,711 

146,900 


... 

... 1 



623 

10.874 

6,337 

17.884 

150,942 


... 

1 


15 

620 

10,589 

6,434 

17,673 

133,216 


... 

i 

J 

235 

... 

... 

... 

... 

... 

... 


... 


... 

+127 

+545 

—226 

+447 

—11,544 

... 

... 

... 


111 

2,843 

26,086 

14,591 

41,120 

251,500 



_ 

■> 

81 

2.911 

27,943 

13,630 

44,484 

240,192 


... 

... > 


39 

2,934 

26,403 

12,344 

41,681 

219,771 


_ 

... i 

Spring level 
at depths 

■ r r , 

31 

2,945 

6,128 

10,071 

19,144 

196,563 



... 

113 

3,016 

6,290 

10,462 

19,773 

214,697 



... 1 

6,646 

9,640 


36,894 

46,434 

372,111 



... 1 

irom be- 

338 

9,891 


20,000 

29,891 

250,868 


... 

... i 

low 10 to 
20 feet. 

185 

10,020 


16,318 

26,338 

276,519 



... | 

182 

10,158 


16,928 

27,086 

304,611 





110 

10,234 


14,403 

24,637 

254,362 



... 1 

. -i 


7,816 

... 

... 

... 

... 




... 



+ 7,391 

-26,686 

-188 

—19,483 

+ 2,862 

... 

... 

... 



143 

24,528 

1,368 

26,039 

179,005 


... 




143 

21,510 

1,606 

23,194 

178,365 


• »» 



11 

140 

21,745 

1,581 

23,456 

174,390 





9 

135 

21.011 

1,238 

23,014 

156,093 

• • • 



Spring level 

15 

137 

22,822 

1,278 

24,237 

164,421 



.«• 

at deaths 

,,, 

180 

22.188 

10,804 

33,128 

281.379 

.... 


... 

i- JO to 30 

31 

163 

19,587 

3,050 

22,800 

202,304 



... 

feet. 

13 

173 

20.408 

2,387 

22,968 

207.695 





8 

180 

19,478 

1,998 

21,656 

213,013 



(l , 


... 

180 

20,290 

1,707 

22,177 

198,996 

... 


— 


87 


... 


... 

... 






+ 37 

___ 

—4.238 

+ 339 

—3,862 

19,991 






Mr. W. H. 
Moreland 

27th Nov. 02, 










Mr. W. H. 
Moreland. 

27th Nov. 02. 


46 INDIAN IRRIGATION COMMISSION; 

Statement showing the number of wells in use for irrigation during each of the past ten years, and 
cultivated area irrigated by the wells in each year, etc., etc., in each district and province— 
continued. 


Year. 


1 


i 


(\ 


« 

m 



N 

< 


1891- 92 

1892- 93 

1893- 94 

1894- 95 
1896-96 

1896- 97 

1897- 98 

1898- 99 

1899- 1900 

1900- 1901 


Total, 7 years 


+ or — in 1897- 
98 as compared 
with 1891-92. 


r 


1891- 92 

1892- 93 



1893-94 . 

189-1-96 . 

1895- 96 . 

1896- 97 . 

1807-98 . 

1898- 99 . 

1899- 1900. 

1900- 1901. 


Total 


+ or — in 1900- 
1901 as com¬ 
pared with 
1891-92. 


r 


fc 

o 



D 


l 


1691-92 . 

U 92-93 . 
1893-94 . 
1891-95 . 

1895- 96 . 

1896- 97 . 

1897- 98 . 

1898- 99 . 

1899- 1900. 

1900- 1901. 


Total, 8 years 


+ or— in 1900- 
1901 as com¬ 
pared with 
1691-92. 


6 



1891- 92 . 

1892- 93 . 

1893- 94 . 

1894- 95 . 

1895- 96 . 

1896- 97 . 

1897- 98 . 

1898- 99 . 

1899- 1909. 

1900- 1901. 


Total, 6 years 

+ or — in 19C0- 
1901 as com¬ 
pared with 
1896 96. 


Ki:mbeu o> wans. 


ilaeoDrj, 




267 

372] 

196 

349' 

68 

114 

171 


H 

6- 


29,618 

29,830] 

29,932 

29,974 

29,988 

30,052 

29,941 


Earthen. 


Co 


6 

6 

26 

12 

37 


64 


6,193] 

5,076 

4,378 

3,174] 

3,09) 

9,342] 

6,360 



* 


34,811 

31,912 

34,316 

33,148 

33,104 

39,406 

36,338 


7 8 


326,113 

312,787 

251,137 

229,057 

262,656 

376,812 

257,897 


Nrsrnps of 

WBL£0 CON• 
STBCCTND OB 
BEPA-IKUD By 
M HA ITS 01 

takavi. 



Brief not® stow¬ 
ing average 
depth to water 
surface, average 
cost of each clan 
of wells, average 
gross area irri¬ 
gated auuually 
by each, eu>. 



Q. 


3 


I 



I Spring level 
■ at depths 
; 10 to 40 

I feet. 


Li 


1,337 


... 

+ 323 

«> ■ ■■■ 

+ 37 

+ 167 

+ 527 

—68,216 

§•. 

... 

• I » 


8 

135 

12 

155 

45 

... 

... 

... 


8 

146 

268 

422 

67 

... 

... 


1 

9 

111 

269 

389 

65 

... 




9 

112 

184 

305 

59 

>•• 




9 

U 

112 

132 

62 


. *« 



9 

108 

188 

305 

87 

< • • 




a 

2 

92 

103 

38 

... 

... 



9 

2 

18 

29 

56 

... 

• •• 



9 

3 

128 

140 

356 

... 

«•• 



9 

S 

53 

65 

81 

... 



1 

... 

... 



... 

... 

1 

1 ••» 


■+■ 1 

—132 

-Ml 

-90 

+ 36 

• M 

. •• 

• i* 

! 

145 

4,141 

241 

8,345 

12,727 

54,819 

tM 

• •I 


116 

7* 

4,086 

218 


12,331 

50,784 

... 

... 

... 

r 

121 

4,032 

176 

6,835 

11,042 

46,738 




284 

4,2-42 

202 


21,584 

95,160 


... 

... 

317 

4,426 

254 

14,496 

19,176 

87,463 

*•« 

... 

... 


4,632 

286 


15,351 


• •• 

... 

... 

348 

4,837 

318 

13,745 




*■* 

•M 

148 

4,897 

345 


16,028 

■mmm 




1,688 

... 

•V 

... 

... 

... 

»*• 

... 


... 

f 756 

+ 104 

+2,441 

+3,301 

+3,481 

• •• 

• M 


]■ 

413 

9,103 

876 

21,488 

34,417 

105,779 




369 

9,400 

1,017 

55,107 

65,524 

172,771 

* •• 

»»• 


685 

9,956 


45,821 

56,786 

161.503 

• ss 



362 



23,228 

34,458 

131,159 

... 


... 

227 

1 10,359 

1,176 

33,042 

47,577 


.1. 


... 

292 

■21 

941 

27,897 

39,047 

98,167 

... 


. .4 

2,348 

... 

: 

... 

... 

... 

... 




+1,108 

+65 

+S,45£ 

+4,630 

-7,612 



... 


Spring level 
at depths 
20 to 40 
fret. 


Spring level 
at depths 
10 to 40 
feet. 


Figures not available. 


































































































Knt HI. HaUDOI. SlTAPUft. RaB BaBBII. ! District. 


MINUTES OF EVIDENCE. 


47 


Statement showing the number of wells in use for irrigation during each, of the past ten years, and 

cultivated area irrigated by the wells in each year, etc., etc., in each district and province _ 

continued. 


Tear. 

NtTMBXB OP WELLS. 

Area irrigated from wells. 

Amount of talcavi advanced for 
wells. 

Nuudks OP 
WELLS CON* 
flTBUCTED OB 
BEPAIREp BT 
MEANS OP 
iakavi. 

Briof note show¬ 
ing average 
depth to water 
surface, average 
cost of each class 
of Welle, average 
gross area irri¬ 
gated annually 
by each, etc. 

Masonry. 

Earthen, 

3 

B 

e 

s 

s 

© 

"3 

o 

H 

bo 

0 

r3 

TJ 

01 

t> £ 

E| 

= 5 
3- 

O 

■o 

a 

Ol 

o 

|3 

H * 

t 

c 

o 

a 

s 

3 

a 

4> 

»C 

* 

s 

s 

r> 

| 

a 

3 

w 

•d 

8 

1 

& 

h m 

3 

4 

6ft 

6 b 

< 

» 

8 

9 

10 

ii 






















I 


* 










11 










I Spring level 













234 

18,881 

8,474 

28,089 

55,444 

266,111 



• — 

10 to 40 


779 

19,580 

6,890 

15,116 

41,586 

2i5,156 



ii' 

feot. 

1898-99 . 

480 

19,934 

7,217 

10,111 

37,262 

180,688 





1899-1900. 

394 

20,217 

7,052 

10,822 

38.C91 

194,349 





1900-1901. 

392 

20,508 

8,158 

10,500 

89,166 

164,756 




- 

Total, 5 years 

2,279 


... 

... 

... 


... 

... 

... 


+ or — in 1900- 


+1,627 

-316 

—17,589 

-16,278 

-101.355! ... 




1901 as com- 











pared with 











1896-97. 











1891-92 . 

8 

1,220 

41 

16,402 

17,663 

43.204 

... 



'I 

1892-93 . 

15 

1,285 

47 

15,341 

16,623 

38,213 





1893-94 . 






JAr 




| 

1894-96 . 

[• 









j Spring level 

1895-96 . 

) 









■ at depths 

1896-97 . 

13 

1,260 

68 

27,788 

29,116 

82,940 

... 



10 to 40 

1897-98 . 

81 

1,310 

72 

32,073 

33,485 

115,483 




feet. 

1898-99 . 

67 

1,388 

7i 

21,873 

23,332 

57,825 





1899-1900. 

46 

1,432 

97 

24,686 

26,215 

98,347 


... 



1900-1901. 

68 

1,495 

54 

19,188 

20,737 

51,661 

... 

... 

... 

j 

Total, 7 years 

289 

... 

... 

... 

... 

... 

... 

... 

«■» 


+ ot — in 1900- 


+276 

+13 

+2,786 

+ 3,074 

+ 8,467 





1901 as com- 











pared with 











1891-92. 











1891-92 . 

42 

1,158 

1,949 

34,721 

37,823 

87,870 




1 

| 1892-93 . 











1893-94 . 











1894-95 . 










Spring level 

1895-96 . 

1 









at depths 

1896-97 . 










10 to 40 

1897-98 . 

7 

1,162 

3,149 

54,273 

68,584 

162 122 




feet. 

1898-99 . 

4 

1,166 

3,073 

45,380 

49,619 

125,166 


... 



1899-1900. 

6 

1,172 

3,589 

65,913 

70,674 

186,660 

f T t 




1900-1901. 

* 










Total, 4 years 

59 

... 

... 

... 

- 

... 

... 

... 

... 


+ or — in 1899- 

!•» 

+ 19 

+ 1,640 

+ 31,192 

-t S2 ; 851 

+ 98,790 





1900 as com- 











pared with 











1891-02. 











1891-92 . 

4 

390 

40 

19,635 

20,065 

41,048 




-j 

1892-93 . 

13 

403 

61 

19,022 

19,476 

46,168 





1893 94 . 

11 

414 

47 

11,897 

12,358 

22,395 





1894 95 . 


414 

41 

10,019 

10,474 

14,048 




Spring level 

1895-96 . 

'l 









! at depths 

.1890 97 . 

L 









f from he- 

1897-98 . 

( 









j low 10 to 

1898-99 . 

J 









I 20 feet. 

1899-1900. 


414 

69 

29,076 

29,559 

84,250 




1 

1900-1901. 

... 

414 

39 

19,938 

20,391 

46,711 

... 


... 

J 

Total, 6 years 

28 

... 

... 

... 


... 

... 


... 


+ or — in 1900- 

• •a 

+24 

— 1 

+303 

+326 

+5,663 





1901 as oom- 











pared with 











1891-92. 

1 









. 



Mr. W. H. 
Moreland. 

27th Not. 02. 


'figures not available. 
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INDIAN IRRIGATION COMMISSION : 


M+. W. U. 
Moreland. 

27:ii K\.v. (.2. 


Statement showing the number of wells in use for irrigation during cash of the past ten years, and 
cultivated area irrigated ly the wells in each year, etc., etc., in each district and province — 
continued. 



* Figures not trail* ble. 
















MINUTES OF EVIDENCE, 
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f 1891-92 . 

1892- 93 . 

1893- 94, . 

1891- 95 . 

! 1895-96 . 

j 1890-97 . 

! 1897-98 . 

1898- 99 . 

1899- 1900. 

. 1900-1901. 

Total, 7 years . 

+ or — in 1901- 
1901 as com¬ 
pared with 
1894-95. 

r 1891-92 . 

1892- 93 . 

1893- 94 . 

1894- 95 . 

■ 1895-96 . 

1896- 97 . 

1897- 98 . 

1898- 99 . 

1899- 1900. 

I 1900-1301. 

Total, 5 years . 

+ or — in 1600- 
1901 as com¬ 
pared with 
■ 1891-92. 


1891- 92 

1892- 93 

1893- 94 

1894- 95 

1895- 96 

1896- 97 

1897- 98 

1898- 99 

1899- 1900 

1900- 1901 


-l- or — in 1900- 
1901 as com¬ 
pared with 
1891-92, 


f 1891-92 

1892- 93 

1893- 91 

1894- 95 
-j 1895-96 

1896- 97 

1897- 98 

1898- 99 

1899- 1900 
V 1900-1901 


+ or — in 1900- 
1901 as com¬ 
pared with 

1891-92. 


71 12,779 

95 12,838 

237 13,035 

422 18,411 

309 13,672 

279 13,890 

273 14,001 


191 4,621 
198 8,048 

273 19,314 

225 15,409 

206 12,786! 

260, 11,800 
258 10,948' 


‘ 17,591 
21,084! 
32,622, 
29,0 is! 
26,614! 
25,950, 
25,207- 


143,510 

147.913 
218,489 
177,365 
175,830 
173,329 

153.914 


I Spring levol 
j at depths 
!- 10 to 40 

| feet. 


+ 1,222 + 67 + 6,327 + 7,616, +110,404 ... 


214 6,968 259 17,632' 23,859 


828 6,491 

160 6,491 

199 6,472! 

172 6,431 


265 28,765) 35,5211 

212| 20,781; 27,484; 

1951 23,081 29,748' 

222'; 19,024 25,677] 


138,092 
89,493 
131,843 ... 

94,525 ... 


Spring lovel 
at depths 
h 20 to 60 
! feot. 


-37i +1,392 +1,818 •*-17,532 


4,488| 

4,442 

3631 

2,384 

2.887 

12,639 

3,918 

3,105 

2,912! 

2,356j 

42,7621 


215.6151 

216.653 

218,343: 

218,622; 

220,155, 

231,4341 

233,883 

235,669 

237,674 

239,094) 


124.918 

123,147 

119,393 

97,238 

100,144' 

97,829] 

95,801; 

101.223 

103,088- 

103,09,5 


483,135 

479,582, 

429,6641 

854,788; 

423,317] 

591,078' 

535,405) 

493,5581 

603,150 

449,956] 


823,668'- 
819,88 aj 
767,400, 
670,648 
743,616, 
920,340| 
804,889] 
830,850, 
940912; 
792,145] 


3,886,873 

3,631,296 

8,255,195 

1,994,111 

3,370,870 

4,600,057 

8,820,307 

3,829,315 

4,478,507 

3,286,540) 


+ 23,479- -21,823 —33,179! -31,523. -550,327; 


68,511 
68,734, 
68,742, 
69,785. 
69,294 
70.311 
72,863 
74.039 
75,196 
75,6611 


38,155' 

39,796] 

38,366 

37,352] 

43,823 

62251; 

63,685, 

53,115 

55,488' 

55,604 


178,118 

167,914 

136,4041 

108,619 

122,030 

252,027 

258,44) 

193,735 

258,838 

192,922 


284,784 

276,443] 

243,512! 

214.756] 

285,147] 

374,689] 

384,886, 

320,889 

389,522 

324,187 


1,217,497 
' 1,213,47 G 
1,092,74-1 
863,184 
1,054,828] 
1,715,809 
1,592,5)3 
1,353,572 
1,643,178 
1,257,383 


+ 7,150, +17,449' +14,804 +39,40.1 +39,886 
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INDIAN IRRIGATION COMMISSION: 


Mr. W. EStatement showing the number of wells in use for irrigation during each of the past ten years, and 
Moreland. cultivated area irrigated by the wells in each year, etc., etc., in each district and province— 
37 thW 02 . colluded. 

Provincial (both Agra and Oudii), 


Ntjmreb of w llli. 


Maeocry. 


Number of 

WRLLH con- 
STRUCTKT) OR 

REPAIRED bt 

HEARS Of 

talcavi. 


Brief note show¬ 
ing average 
depth to water 
surface, average 
cost of each class 
of wells, average 
gross area irri* 
gated annually 
by each, etc. 



* 

o . 

1891-92 . 

• 

5,348 

284,126 

163,073 

s g 

1892-93 . 

• 

4,982 

285,387 

162,942 

g a 

t° 

1893-94 . 


3,915 

287,086 

157,759 

1894-95 . 


2,667 

287,407 

134,690 

o n ■ 

1895-96 . 


3,684 

289,449 

143,967 

150.079 

« * 

1896-97 . 

M 

13.986 

301,745 

P ^ 

1897-98 . 


7,012 

306,743 

149,186 

“ M 

1898-99 . 

* 

4,921 

309,608 

364,338 


i 1899-1900. 

• 

4,600 

312,870 

158,576 

0 

1900-1901. 

• 

3,980 

314,765 

158,699 


Total 

• 

55,095 

... 

- 

... 


■r or — in 1900- 
1901 as com¬ 
pared with 

1891-92. 


+ 30,629 

—4,374 


661,253,1,108,4521 
647,496 1,096 825l 
566,0681,030.9121 
463/107| 885,404' 
545,347, 978,7631 
843,105 1,294,929; 
793,8461,249,7751 
687,293,1,151,239, 
858,938,1,330,434 
642,8781,116,3321 


5,054,370' 

4,844,772' 

4,347,936’ 

2,867,295' 

4,425,698 

6,315,866' 

5,412,820 

5,182,887, 

6,121,685 

4,613,929' 


Not*— Iluirdot to compilo the Provincial total, figures ii&re been assumed for tho districts from which returns wore not received 


Statement showing the cultivated area irrigated per well in a specified normal year ( 1893-94) and »'* 
_ three years of drought. 


1301 vital (1893-64), 

HOBMA1 TK1B. 


1304 Fasli (1S9B*07), 

TEAK OF DKOUCrHT. 


1307 Fasli (1080.1000), 

TEAS OF DROUGHT. 


3309 fabm (1001.1003), 

TEA* OF IllOUGHT. 


w 4> 'Z 

« g S a d 

r £ 9 t £ 


Province of 
Aqea. 

Behra Pttrt . 
Saharanpur . 
Mnaaffarnagar 
Meerut 
Bulandshahr . 
Aligarli 

Muttra . 
Agra . 
Farrukhabad. 
Malnpuri 
Etawah 
Etah . 


g Bareilly 

* Bijnor . 

5 Budaun 

S Moradabad . 

g Sbahjahanpur 

W Pilibhit 

f Cawnporo 
F atehpur 
Banda 
Bamirpur 
Allahabad 
Jhansi . 

Jalaun , 


3 

28,705 

63,891 

118,406 

118,695 

291,306 

138,741 

199,243 

99,748 

148,155 

43,546 

135,177 


63.769 

79,374 

2,943 

14,279 

101,086 

52,600 

4,867 


40 81 1 

6,719 55,572 8 

8,934 102,086 11 

15,874 193,622 12 
43,023 368,450 8 

37,898 181,820 5 
72,633 260,835 4 
56,902 175,081 3 

34,184 205,848 6 
16,699 78,771 5 

42,932 200,443 5 


63,073 89,865 1 

18,201 39,657 2 

22,969 102,864 4 

16,158 117,951 7 

1,410 4,890 3 

11,574 17,5C.O 2 

40,549 199,230 5 


17 0-4 
72,787 10 
116,068 9 

232,094 13 


37,852 1166,816 4 
72,269 :238,811 3 


99,184 197,630 
87,643 188,363 


96,158 

106,263 

4,606 

17,240 

169.223 

53,108 

8,467 


18 0’4 
51,550 1 7 
89,731 jlO 
202,806 11 
207,596 (12 


38,368 ! 155,788 i 4 
73,636 ‘224,164 j 3 


18,120 i 64,743 ' 4 


65.886 108,966 2 
34,466 49,860 1 


88,478 
91,193 
3,815 
16,621 
150.850 
59,663 






MINUTES OF EVIDENCE. 


Statement showing 


the cultivated area irrigated per well in a specified normal year (1893-94) and in Mr. W. B. 

three years of drought — continued. Moreland 
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Districts in which the extension or security of cultiva¬ 
tion must depend mainly cn the construction of new 
«r ells .—This includes practically the whole of the provinces, 
except Buudeikhand, in a large portion of which the con- 
strnction of wells is a doubtful question j and a tract in 
Muttra, Aligarh, and Etah, whore the quantity of salts 
contained in the water makes many wells useless, especially 
in seasons of drought. In large areas, however, whore 
cheap, unprotected wells are efficient, the question hardly 
arises ; these areas have not, howevor, as yet been defined 
with precision. 

The above remarks assoine that the supplies of water now 
drawn from the Ganges and Jumna cannot be increased to 
an appreciable extent. 

Paragraph 9. Private irrigation works other than 
well Field embankments are employed to a greater or 
less extent universally throughout the provinces, except io 
parts of Bundelkhsnu and Mirzapur, and in the worst sand. 
The ordinary form of field boundary is a hank of earth, 
perhaps a foot broad aud varying in height from a few 
inches to a foot or more. These are used for regulating 
the amount of rain water that stays on the field. In rice 
lands the boundaries are higher and broader, and merge by 
degrees into regular embankments capable of holding up a 
considerable amount of water. Beyond those, again, oorne 
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the largo banihs, which are often to be seen in the rice 
districts, consisting of a ramp of earth thrown across a 
depression and holding up the flood wator, Similarly, the 
smaller streams are often bunded in the oold weather to 
hold up enough water for irrigating the rabi. 

In none of these cases does it seem necessary to offer 
encouragement beyond what is afforded by the takavi 
system. 

Larger works are very few in number, so far as my in¬ 
formation goes. There is a small system of indigenous 
canals m the east of paruana Usehat of the Budann district, 
by which the water of the Sot river is used to irrigate rich 
tracts, of rice land. A fullor description of these can be 
Been in the handbook of p&rgana Usehat. I understand 
that some of the European planters in the Gorakhpur 
Division have constructed dams on a considerable scale for 
the irrigation of their land; fuither information regarding 
these may, perhaps, be available in the Board's office. 

Paragraph 10. Slack cotton soil .—I can find no records 
of the depth of these soils or of the underlying strata. 
Consequently, I can give no information on the subjeots 
noted in this paragraph. Nor can 1 give any figures to 
show the increase of produce secured by irrigation on black 
soils, as the crop-cutting statements received do not give 
the name of the soil on which the crop was grown. 


1. Q. (The President .)—You have an expert well-sinker 
attached to the department. Do you find much work for 
him P—He was only appointed a year ago and hitherto 
he has had more than he can do. 

2. Q. Has he trained any others under him?—He has 
subordinates to do boring, but he is not at present training 
any school of engineers in special work. My intention 
is that, if the demand for his services continue, we shall get 
a young overseer to be trained by him as his assistant. 

3. Q. (Mr. Muir-Back emie .)—He is a Public Works 
man P—Yes; he was working on bridge building. Then 
he had a special training at Roorkee. I mean to wait on 
the demand, 

4. Q. (The President.) — Would it not be a good thing to 
start some others as soon as possible?—I cannot say that 
the demand is not temporary. This man has been lent 


to examine the drinking wells in the Terai. He is now go¬ 
ing down to the south of Mirzapur to try some of the rook 
wells. I cannot say whether there is work for one man or 
five. 

6. Q. It seems very important that well-sinkers should 
get advice of this sort, . We have bad a great deal of 
evidence in the different districts of the trouble that arises 
from mistakes in sinking wells ; and there has been a proposal 
that at the head-quarters of each district there should be 
boring tools available. That was tried by our department 
in 1884. I cannot find where those boring tools arc now ; 
perhaps in the District Engineer’s godown. I should 
objeet to leaving tools about if there is no man to look after 
them. 

6. Q. Do you know how muoh the tools cost ?—A set costs 
about Rs, 300. 








52 


INDIAN IRRIGATION COMMISSION: 


2f r , W. H. 7. Q-Can you not gat them cheaper P—With the system of 
Moreland, boring, under which we work at present with iron pipes, that 

_ ' is the cheapest we can get them for. But the Deputy Director 

27th Nov. 02 of my department, who has had American experience, says 

_1 ' that it can be done much cheaper at any rate to 30 or 40 feet, 

with an ordinary augur, without tho pipes, and we are 
working out the details of that. In that case it would not 
cost more than Rs. 160 at the outside. 

8. Q. Wo have been struck in our evidence of Oudh with 
the immense number of wells. In the fiac Bareli district 
there is one for every 30 acres. Is there any limit to that ? 
When will they begin to interfere with one another P 
—We have not reached the limit yet. 1 have been work¬ 
ing out tho districts that havo the largest number of wells. 
Fyzabad had 22i wells to every square mile in 1897, Pa- 
chhim Rathi. There was no complaint of the wells running 
dry. It is a dampish district. Barahanki—ITydergauj— 
had 17. 

9. Q. Are these mostly recent or old P—The increase goes 
on steadily. The wet years, which ended in 1894, seem to 
have had the effect of diminishing the rate, but we have 
not got the figures for the 80’s. In the beginning of 
1896 there was a rapid extension, which again shows signs of 
a falling off. 

10. Q. Do yon think that this natural extension of well 
is enough that we should try to stimulate it by giving 
greater facilities for takavi loans P—The latter are not 
much availed of apparently,—not as much as they might 
he. I think the delay in getting the loan Is the thing the 
people most object to. 

11. Q. If there were some simple, easy procedure for 
giving loans, more might he taken P—I do not say it would 
make any very great difference, hut it would be an aid to the 
people. 

12. Q. So far, I think, our Commission must come to this 
conclusion al>out Oudh ; that wells andy/itf (tank) irrigation 
is the only inode of irrigation they are likely to havo. 
Buhiie opinion seems to he very strong against any great 
canal scheme. Public opinion was very much against it in 
Barahanki. 

13. Q. Therefore there is the more reason to encourage 
them to extend pakka wells P — It- must depend ou pukka 
wells putting aside tho Sardah Canal. 

14. Q. What is your opinion as to the area commanded 
by a well in ordinary circumstances ?— I do not think it 
possible to give an estimate for the Provinces ; the 1,309 
well-irrigated area last cold weather showed that in 601EC 
cases 8 acres were irrigated ; in others 7. 

\y^Yo. Q. Have you experience of a canal irrigated dis¬ 
trict?-I have been all through the centre of the Agra 
Division, aud I have beeu Collector of Bulandshahr. 

V"16. Q. Twenty years ago there was a strong feeling on 
the part of revenue officers of the mischief done by over¬ 
irrigation, and we were encouraged to keep irrigation down 
to about 30 per cent, of the actual village lands. From 
our enquiries at Allahabad it seems that that feeling has 
passed away and that a village may have 80 por cent, of 
village lands irrigated without any harm. Tho theory was 
before that, do what you like. The land became water-logged, 
reh came to the surface, and It was feared that the low-lying 
lands would he injured P — It depends entirely on the cir¬ 
cumstances of the individual village. If you havo a village 
or a large area of fertile low land, it may be very unsafe 
to irrigate 25 per cent of it. But with a village with very 
little low land, it would bo perfect—safe to go to 43 per corit, 
in any single year ; that would be 60 or 70 per cent, allow¬ 
ing for rotation. 

17. Q.- Ts thero anv chance of the villagers reducing 
their graving grounds for ,thc sake of getting irrigated 
crops?—There is practically no grazing ground in irrigated 
districts now. 

18. Q. That is very serious ; is it not P —It is serious 
in a way, hut it is a question of turning the availahle land to 
the best advantage. 

l/R. Q. Havo you ' known of a case of land which 
had become water-logged or covered with reh being 
restored to cultivation by drainage P—I have seen no 
case. But the Kalinadi valley in the Bulandshahr district has 
large areas cultivated which used to be covered by reh 
before the channel was deepened. Jntlie Unao district in the 
year 1S93-94 when I was doing settlement the villages along 
the Sai rive- were completely water-logged and had to have 
their revenue reduced in force cases by one-half. The low 
lands vere covered with reh. That is all under cultivation 
Rgain now. 

20. Q. There was no drainage workP—No drainage wa§ 

• done. That was a case of the stream being unable to do its 
drainage work in the wet seasons. It was the series of wet 
years in 1891-1891, which started our calamities. 


21. Q. Have you a difficulty in kana grass in Bflndel- 
khand P—I know nothing special about that. I have an 
experiment just being planned, but it is not far enough on 
to say anything about it. 

22 Q. Have you seen irrigation at all on black cotton 
soil P—Rarely. 

23. Q. Yon have heard tho general opinion expressed 
that irrigation iB not suitable for that soil P—Yes. 

24. Q. Do you think the feeling is general throughout 
Oudh against the Sardah Canal P—So far as 1 have had an 
opportunity of judging. 

25. Q. Does your own judgment go along with the 
general opinion P—I am not very sure about the alignment; 
but so far as it goes into Barahanki, which I know, it would 
be very nearly useless, and it would certainly interfere with 
the existing well system. 

26. Q. Would the result not be that men would give up 
their wells and take to it. In the beginning of the irriga¬ 
tion of the Doab irrigation wub deliberately taken into the 
well tracts, because it was thought that people understood 
irrigation and would take to it, and of course the wells were 
given up enormously. We did not come to the same thing 
here in Oudh p—I think tho Oudh cultivator is more likely 
to stick to his well than the North-Western. He is a harder 
worker. 

27. Q. He is a wiser man than his brother across the 
Ganges P—I certainly think he is, but perhaps I am preju¬ 
diced in his favour. 

28. Q. (Mr. Muir-Mackenzie.)— As to the number 
of wells, we have been given by Mr. Hooper and 
Mr. Butler statistics saying that wells have enormously 
increased in certain districts of Oudh since the last 
settlement and yonr figures do not agree with those. 
Mr. Butler gives us 7,809 wells in Hardoi and your 
figures only, say, 1,100 pakka wells P—My figures are 
those returned by the local records staff for the statistics of 
the Government of India. They come from the district 
officers. 

29. Q. Which are right P—Perhaps the Settlement Officer 
of Hardoi may he able to explain it. The classification of 
half-masonry and masonry wells is alwaj-8 doubtful. But 
even if you take the half-masonry wells from what Mr. 
Hooper gives, that would come to 600. Are there any 
other deficiencies P—Possibly Mr. Hooper included wells for 
the supply of drinking water. 

30. Q. No, Mr. Butler was most careful to speak of 
pakka wells only ?—At the last settlement wolls in village 
sites used only for drinkiug water were not enumerated 
separately from wells used for irrigation. The village 
accountant sends the figures to the circle officer, who checks 
7 per cent, and a certain amount is checked by superior 
officers too. 

31. Q. Is the latter check complete P—It is not. 

32. Q. I suppose the district officers have not much time 
to do it P - There is always some other special work every 
year and the ordinary work has to go. 

33. Q. How many kanungos to a takeil P—There is 1 
to about 45 patvxirU, so there will be 8 kanungos in a 
(ahail, or 4 or 5, as the case may be. 

84. Q. But even if the check is not as full ns you would 
like it to be, that would not account for jhe very large dis¬ 
crepancy ?—Unless there had been some mistake of compila¬ 
tion in the district officer’s. 

35. Q. May wo take it that the life of a masonry well 
is infinitely long P - There is a very steady disappearance of 
masonry wells. I do not think you can say that they are 
quite permanent. 

36. Q. Does tho kachcha-pakka well last as long as the 
pakka? -Not in ordinary cases ; the kachcha-pakka well is 
the cheaper expedient. 

37. Q. How much does it cost?—] have been told that 
it costs a lia'f to two-thirds of a pakka well of the same 
size, hut that is a very general estimate. 

38. Q. Tb it enough to make it worth while to make 
advances for it?-I think so. If a cultivator wants to 
make a permanent well, he makes a pakka well. A kachcha- 
pakka well is the cheaper expedient in place of a pakka 
and a kachcha well is the first expedient. 

39. Q. As to areas irrigated you cannot give separate 
details for kachcha and pakka P-It depends on manv 
features ; the strength of the cattle and the size of the bucket 
affect it. 

40. Q. Mr. Gilhrn told us 50 bighas were irrigated from 
one pakka well in Meerut P—That must he with big cattle. 

41. Q. The Court of Wards man from Aligarh told ns 
50 acres for a six-bucket well. The size of the cattle will not 
account for that difference P—No. I think, if you look at the 
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figures, you will see that I am not justified in giving any 
average. In districts lying side by side the difference varies 
from 3 to 8 acres. Eventually we put it at about 8 or 9 
acres, That is one of the conventions of the statistics of 
the Government of India. 

42. Q. For settlement purposes?—The officer sees how 
much each well is doing. TIo has to allow for the improve¬ 
ment for each individual well. The settlement statistics are 
the ordinary statistics prepared with a little additional care. 

43. Q. Is not that additional caro an important matter 
in that case?—I think it is. My own personal test of papers 
in the last four years showed the error comes to 5 or 6 per 
cent., and the settlement might reduce it to 3 per cent. 

44. Q. Presuming that there has been a large incrcaso 
of wells since the last settlement, when did it occur?—I 
cannot tell you what time they were made—before 1890. 

45. Q. With regard to the increase in the famine year, 
would a cultivator ordinarily have time to get a pukka well 
built in ordor to be of use to him in a famine year P— I 
think the wells were hurried up. There is plenty of labour 
to be had, and a good many wclle were used wheu they were 
quite incomplete. 

43. Q. This rather negatives tho view, which has neve r 
been mine, that it is no good to make advances for pakka 
wells in famine years. Were yon Director at the time oi 
the famine?—Temporary Director for sir months. 

47. <3- I suppose you aro opposed to the idea of 
Government constructing wells? - The experience in the 
Moradabad district was distinctly against it. 

48. Q. Still has it not been the case that with the 
Court of Wards a certain amount of success has been 
obtained?-The success has been greatest when the Court 
of Wards lias given the tenauts all the help they could and 
left them to make the wells. 

49. (J. 1 am ready to admit that, hut can you say that 
the other course has not been successful on the Court of 
Wards? Does not a good manager succeed?—A good 
manager succeeds. My feelings are no doubt rather coloured 
by the groat number of useless wolls I have seen built by 
the Court of Wards in one district. What I feel^ about 
Government management is that the advantage of Govern¬ 
ment taking up any work gets smaller as the work gets 
smaller. 

60. Q. But it might he better to try Government work 
than nothing at all in places where people are backward ?—■ 
I would always much prefer to advance the money to any 
people who would take it up. 

61. Q. And if the people are backwardP—If the people 
are too backward to mako wells, they will he too backward to 
use them. 

52. Q. Even when the well is put down in the place and 
its usefulness is shown before their eyes ?—I do not know of 
any such case in these provinces. 

63. Q. Mr. Molony has recommendod to us a general 
sort of survey of the levels of tho mota, to map out tho 
general mota tract ; do you agree P Colonel Clibborn made 
an outline map of the distribution of tho mota. It might 
he worth while to survey villages lying along the edge of the 
mota as shown in the outline. 

5£. Q. Would ^ he unsafe to push advances until a 
survey had been made?—1 should not put off advances. 

65. Q. Would you have this sort of work—survey of 
mota and tho investigating of conditions favourable to well- 
sinking—all left with the present agency?—The way to 


work it would ho for two or three experts when they have Mr- W. H. 
time to work out a dozen villages or so at a time. , Moreland. 

66- Q. So far as it affects irrigation, could it not he _ - 

entrusted to tho Irrigation Department?—They have not 27th Nov. 02. 
officers on the spot. - 

67. Q. They would have to have them?—They are more 
competent to do it than anyone else. 

58. Q. Do you think that a staff is wanted P—I doubt if 
there is room in these provinces. 

C4W. Q. I do not agree with it. What is the reason that 
tho people give for their objection to canal irrigation in Oudh P 
—They say that it will raise the water level, depreciate the 
. low lands and affect tho health of the district, and they do 
not want any more Government subordinates than they can 
help. 

MjO. Q. You allude to the area of tho Kalinacli as an 
instance of the beneficial effect of drainage in decreasing 
reh. Do yon know any instance in wbicb drainage has had 
the opposite effect,—the effect of bo lowering the water level 
that lands have gone out of cultivation F—I have had a 
report of the west of Aligarh district to the effect that the 
water level had sunk so low that tho wells could not he 
used for irrigation. I have not seen any case myself. 

V-81. Q. It has been suggested that drains should all have 
regulators, so tliat besides being of use in a wet year they 
would hold up water in a dry yearly shutting up the outlet 
of the drain and keeping the water in P—It would be a 
very useful thing if it could he done without friction; hut 
it would be likely to lead to a good deal of friction between 
owners along the different parts of its length. 1 put that 
before the Irrigation Department in 189(5. 
t-62. Q. What became of the suggestion?—I do not 
know. 

Q. ( Sir Thomas Highum.)—\t has been suggested 
that something might he done for the llardoi district by . 
making an inundation canal, taking it at a high point of 
the Sardah ?—I do not know the llardoi district personally, 

64 Q. The idea is that it would be of use in filling up 
the jhils in a very dry year. It would not give a regular 
irrigation supply like a permanent canal? - I really do not 
know enough about the district to give an opinion of any 
value. 

65. Q. (Mr. Rajaratna Mudaliar.) —Is any great 
technical knowledge required for using boring instruments ? 

_Not very much, hut practice. 

66. Q. I suppose your overseer would lie able to train a 
sufficient number of people?—Quite easily. 

67. Q. Does the area irrigated per well represent the area 
commanded or the area actually irrigated?—The area actu¬ 
ally irrigated in one year. 

68. Q. The Honourable Mr. Palmer has given ns a 
statement of weather figures. He Bays he has consulted you 
on the subject. Would the statement afford reliable data 
for taking action? It is a sort of scarcity barometer?— 

It is a thing you would have to use with a groat deal of 
care. 

69. <3. ( Mr. Muir-Mackenzie.) —Am I correct in 
understanding that there was no very great failure of the 
rali in 1896-97 P—The rabi that was sown was a good 
crop. Somo crops were damaged; gram suffered a good 
deal. 

70. Q. There is not much experience of any extensive 
failure of rabi?—No, the areas sown were small, but that is 
a different thing. 


Witness No. I8.-Mu. M. Nethebsolb, Executive 
Office Memo. No. C.-12I2-I , dated Camp, the 6th November 
1902. 

From — C. G. H at.l, Esq., Under-Secy, to Govt., 

United Provinces of Agra and Oudh, 

P. W. D; I- B; 

To—Chief Secretary to Government, United Provinces 

of Agra and Oudh. 

In continuaion of this Office Memorandum No, C.- 
1X76-1., dated 23rd October 1902, the Under-Seeretary is 
directed to forward, in original, a note, dated 3rd November 
1902, by Mr. M. Nethersole, Executive Engineer, Northern 
Division, Gauges Canal, on recent improvements in the 
distributary system, as required by paragraphs 3 and 
4 of the Memoramdum of points to be considered by the 
Irrigation Commission. 


Engineer, Northern Division, Ganges Canal, Roorkee. 

Note, dated 3rd November 1902, on recent Improvements 
in the Distributary System. 


Mr. M. 
Nethersole 

27tb Nov 02. 


My practical experience of irrigation in these provinces 
from 1881—1893 was acquired principally ;n the Annpshshr, 
Meerut, and Etowah Divisions and on tho Liun Canale ; but 
my duties as Personal Assistant to the Superintending 
Eaglueor, II Circle, and afterwards when reorganizing the 
Traffic Department, gave me a superficial acquaintance 
with every division in the I and II Circles. 

From 1893—1900 I was absent from the Provinces on 
deputation, and on my return I was in a position to notice 
changes in irrigation practice whirh bad occurred in the 
provinces during my absence. The most noteable an i far- 
reaching change was tho abolition of internal taf.il* on 
distributary systeme. When I left it was exceptional for 
any distributary of any size to run except with internal 
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Mr. M. tatils o£ outlet* j in other words, the capacity of the diatci- 
Nethersole. butaries was not equal to the total outlet discharge. 

- On my return l found this system abolished. Uiatri- 

27th Nov. 02. butaries had been remodelled and their capacity increased 

- - on the basis of tho outlet requirements, and the system of 

alternate running of distributaries had replaced the old 
tatils. 

Outlets had at the same time been revised and re* 
distributed, the areas to be irrigated from each having been 
demarcated on special shajra sheets prepared for each 
distributary system. 

Redundant outlets had been removed, and in many oases 
the longer village -water-courses had been replaced by 
Government minors. Another change 1 noticed was a 
general reduction in distributary bed slopes, and the inter¬ 
polation of extra falls, thereby admitting of a more detailed 
attention to command, resulting in mauy places in the 
conversion of lift irriagtion into flow. 

And, finally) considerable extensions of the drainage 
systems had been effected, resulting in an extended area 
suitable for superior orops. 


The benefits resulting from these improvements may h* 
classed as follows 1 ,:— 

(a) reduction of waste both on Government 
channels and in village water-courses. 

(J) greater elasticity of irrigating power affording 
better protection to larger areas ; 

(c) more efficient maintenance following on increased 

opportunities for repairs to channels ; 

(d) more effioiont supervision and check of irrigation 

following on the freeing of superior establish¬ 
ment from the very arduous oriminalwork 
which was inseparable from the old tatil 
system; 

(e) direot encouragement to irrigation, for the aboli¬ 

tion of tatil cun only be compared to the 
abolition of a direct tax on trade in its 
benefioinl results to cultivators. 

The results of the improvements in my division may 
be traced in the following figures, taken from revenue 
reports, which compare four years of more or less similar 
meteorological conditions:— 


Northern Division, Ganges Canal. 


Years. 


1883-84 . 
1896-97^ . 
1899-1900 

1901-1902 


Abbs ibbioatbu xk acbbs. 


Total or daily dischaeqes. 


1 - 

i 

Kharif. | Kabi. 

Total. 

Kharif. 

Babl. 

Total. 

47,541 1 60,354 

107,895 

107,651 

88,610 

196,161 

55,422 . 64,253 

119,675 

86,238 

84,025 

170,266 

72,415 i 93,472 

165,887 

122,462 

107,638 

230,100 

69,017 j 87,524 

166,641 

107,903 

87,746 

195,649 
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Kharif. Itabi. I Total. 


312 


210 

1-74 

1-63 

165 


2-98 

2-25 

2-52 

215 


Sugar areas. 


h 


23-692 

31-596 , . 

38-222 ! <■ g 
i ft 

25242* 


• Area actually Botra was 139,000 acres, but it was 

Comparing the results of 1883-84 and 1901-1902, it will 
he seen that, while the distributary consumption was 
practically identical, in the two years the area irrigated in 
1900-1901 was no less than 

156,541—107,895 

'1,079 

sz 45 per oent. better than in 1883-84. 

Further evidence of improvement is afforded by the 
results of this last kharif (whioh I have just received from 
the office) as compared with the year of record area (1807 
fasli ):— 

Sharif area in Bevenue. 




acres. 

Es. 

1307 

• • 

. 76,370 

4,36,905 

1310 

a • 

. 70,375 

4,32,427 


Total 

. —4,995 

-4,478 


reduced by failure of crop due to grasshopper*. 

While the area is nearly 6,000 acres less, the revenue is 
only Its. 4,478 less, showing a large proportion of first class 
crops and possibly also (for I have not the analysis of the 
totals bofovo me) a better ratio of flow to lift. 

Undoubtedly a large shave in their good results is fairly 
attributable to the improvements in system which 1 have 
noted above, 

There is one marked point of difference, however, which, 
in my opinion, can only be regarded as a comparative defect’, 
and that is the short-handedness of the department in the’ 
Assistant Engineer’s grade. When I left the province, it 
was the general rule for each division to have two European 
Assistant Engincors, who generally held their subdivisions 
fur two or three years. 

Since my return I find that many divisions have no 
European Assistants at all, and personally I have been 
much hampered in my work by constant changes of Sub- 
divisional Officers. This is a defect which, in my opinion, 
cannot fail to militate against steady progress, and 1 note 
it for what it is worth. 


1. Q. (The President ).—Yon have had largo experience 
in tho irrigation of the Doab ?—Yes. 

2. Q. Yon have given us a very interesting note upon 
the economies which have been effeetod by the abolition 
of internal tatils or distributary systems. By this reduc¬ 
tion oi slope, which you allude to, what has the result been 
upon the silting of the distributaries P—On the whole, I 
think, there is less trouble with silt now than there used 
to be. 

3. Q. Is there a lot of heavy deposit at tho head of the 
distributary P—The head of the distributary is kopt at a 
steeper slope for the first mile, or milo-and-a-half, or two 
miles. It is below that these flatter slopos have been 
introduced. 

4. Q. Have you made any experiment in the direction 
of puddling P— Wo have just been asked to make some, but 
we are not really in a position to make any experiments with 
regard to puddling water-courses unless we know exactly what 
the water-course is discharging, and that is an exceedingly 
difficult thing to arrive at. A very valuable step in that 
direction has been taken by a note published by Lala Chote 
Lai. He has given us a parabolic notch for observing 
a email discharge. By taking the levols up and down 
stream you get aoourate discharges of even the smallest 


water-course, and when you have got that, you will be in a 
position to continue experiments with regard to puddling 
My personal opinion is, you won’t do much in puddling. 

6. Q. Have you done anything in regard to puddling 
distributaries themselves P— Yes. The gilt you rely on to 
puddle your distributaries has considerable adhesion, and the 
fiat bed slopes generally adopted quickly promote a good 
impermeable term. ° 


6. Q. Do yon consider the whole of the silt is dropped 
in the first mile or so P—No. It is carried right over to 
the tails. It goes chiefly into the gools owing to increased 
velocity through the Colaba pipe P-A steady velocity seems 
to be able to carry on Bilt almost indefinitely. 

7. Q. Even the heavy silt ?—We get no really heavy gilt 
iu the Ganges Canal; it is all fine stuff. You get shingle 
deposits at the head ; they don’t go below Jamalpur Bridge. 

8.. Q- Surely there is a great deal of sand deposit P—Yes, 
hut it is light sand, not heavy sand by any means,—not the 
sand that makes mortar. 


9. Q. It goes to the bottom sooner than alluvial matter P 
—Yes, certainly. 

10. Q. Have you been in the Northern Division, Ganges 
Canal, since 1900 P— No. I was in the Robilkhand Division 
for rather lees than a year. 
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11. Q Yon have hardly had time in the Northern Divi¬ 
sion to estimate the economy of water that has been produced 
by those rosults ?—I have to a certain extent on a few chan¬ 
nels, and gonerally I have statistics which 1 should think 
could give you any information on that subject you might 
require, going over a range of years. 

12. Q. What I want to get at is what you are doing 
with tho water that is economised ?—Part of that has already 
gone down to the Cawnpore-Fateh pur extension and part 
will goto tho Mat Branch extension. I think, if you had 
held to the tatil system, you could not have got either of 
these extensions. 

13. Q- You are really working in the Northern Division 
with less water than there used to be F—Yon are not 
using less water, but you are getting a very much larger 
area. I say in the paragraph following the table 1 have 
prepared in my notes :—“ Comparing the results of 1883-84 
and 1901-02, it will be seen that, while the distributary 
consumption was practically identical in the two years, 
the area irrigated in 1900-1901 was no less than 

156,541 — 107,8 95 _ cent, better than in 1883-84." 

1,079 

There is a very largo economy there. 

14. Q. Where is that water going P Is it going to 
lengthening the distributaries, or giving closer irrigation to 
the villages already irrigated p—'There has been very little 
lengthening of channels. I have a list of villages with sta¬ 
tistics, the average for five years ending 1898-94, and the 
maximum area irrigated in any one year. It is tabu¬ 
lated and I have compared that with what we are doing now. 
The maximum area irrigated in acres since this table was 
made out is 177,000, whereas previous to this the maximum 
area irrigated in any year was 116,MO acres, showing an 
excess of 60,000 acres, or 52 per cent, over our previous 
maximum. The number of villages is practically identical, 
so this shows that there has been closer irrigation in 
villages. 

15. Q. Whereabouts is your maximum irrigation about 
Muzaffarnagar P—Yes, that is the heaviest. 

16. Q. As an irrigation officer, what limit do you see to 
this ? Are you going to irrigate cent, per cent. P— 
Personally I should be against that. 

17. Q. Have you got about as high as you can get P — 
The percentage of area irrigated on tho total area com¬ 
manded is 39 per cent., and the percentage of area irrigated 
on the cultivated area commanded is 49 per oent. 

18. Q. Then you think you have probably got to about 
as far as should bn the limit P - Yes, but I think there are 
still openings for small minors, hut there is no urgency 
about them. We might do one or two overy year for some 
little time. 

19. Q. It would be better then in general for the 
future,—more economical I mean,—in the interests of the 
whole country to pass on more water P—I certainly think 
so. I think there is certainly a limit and that limit has 
been laid down several times and been as often overlooked. 

20. Q. Thirty years ago there was considerable talk 
about an Eastern Ganges Canal and there were various 
reasons gvien for not carrying it out. One chief reason 
was that the Lower Ganges Canal was being worked at 
high pressure, and there was no water for a third canal. 
Do yon thin 1; it would be a good policy throughout the 
Ganges Canal where the Northern Division has now got a 
higher irrigation than the other divisions to look into 
this question again of having an Eastern Ganges Canal with 
the savings this system has produced P—I do not think it 
would he a safe policy in view of the minimum supply in 
tho river. We have had such very low discharges in the 
Ganges, so much lower than ever estimated by Cautley who 
estimated a minimum discharge at Hardwar at 8,000, and 
we have had it down to 4,400 at the most critical time of 
the year; that is a great risk. Besides, with all these 
extensions, we are going on extending our responsibility' on 
the existing system. 

21. Q, When you got down to 4,400, was that one of 
these drought years?—That was, I think, in March 1892. 

22. Q. That was not a drought, year ; was it P—It was a 
year of excessive rainfall, but of course that occurred before 
the rainfall. 

23. Q- You allude in your note to a very important 
matter, namely, the shortbandedness in the department in 
the Assistant Engineer’s grade. Yon Ray —“ when I left the 
province, it was the general rule for each division to have 
two European Assistant Engineers, who generally held their 
subdivisions for two or three years. Since my return I 


find that many divisions have no European Assistants at Mr. M. 
all, and personally 1 have teen much hampered in my work Nethersole. 

by constant changes of subdivisional officers." Of your _ 

assistants, are they generally Cooper’s Hill men or gen-27th Nov.02, 

erally Roorkec men?—There are very few Cooper’s Hill _ 

men Assistant Engineers in the department at all. 

2l. Q. Do you know what the reason of that is P-I 
think that when I was in the department beforo the Canal 
Branch was looked upon as the better of tho two, “ Roads 
and Buildings,” was regarded as below notice. Since then I 
find there has been a great revulsion of feeling and many 
men now actually prefer the formerly despised department, 
because it is more comfortable. 

25. Q. Is tho promotion fast in the other departments ? 

—I should imagine thoy get responsible positions for 
instance, boing put in charge of districts sooner than we 
do in the canals. They have a much easier life of it too. 

2ti. Q. Do you consider one of the reasons for this 
revulsion of feeling is that there is less constructive work 
in the Cauals Department?—Undoubtedly construction is 
always attractive to all engineers. Then again it is a very 
lonely life in the canals, especially in the hot weather, and 
there is a lot of routine about canals which every man can¬ 
not take to. 

27. Q. ( Sir Thomas Higham.) —I see from this state¬ 
ment of yours that the maximum area irrigated in this 
division up to the year 1893-94 was about one-third, or 33 
per cent, of the cultivated urea that was commanded P—It is 
about one-third. 

28. Q. Within the last seven years you have carried out 
improvements which have enabled you with about the same 
quantity of water to raise that proportion from one-third to 
one-half P —Yes, but 1 cannot say that the whole of that 
increase is duo to our improvements. There is what you 
may call a normal increase going on always. 

29. Q The point is that the area has been increased from 
33 per cent, to 50 per cent. ?—Yes. 

SO. Q. By this oanal all the villages were very fully 
protected when yon irrigated one-third of your cultivated 
area P—Taking the average, certainly. 

31. Q. There was no question of famine in the canal 
villages P—No, I think not. 

82. Q. Do not you think it would be better, with whatever 
watoryou saved, instead of going in to the same old villages 
if you might extend the area of irrigation P—I think it is too 
late in the day to oonsider that now ; it should have been 
considered sooner, 

33. Q. But this increase has occurred within the last 
seven years ; it is not of very loug standing ?—It would, 
lead to very great trouble if it were at all tampered with 
now. 

34. Q. Aro there areas to which you could extend it ?— 

There are a few villages right in the middle of my division 
which are not touched by the oanal. 

35. Q. Do they require Irrigation ?—Yes; they would like 
it. Four or five villages between the Imliya Kala and the 
Kalinuddi have been lolt out in the cold. 1 have a minor 
under project to relieve them. They have suffered iu the 
dry years. There are othor minor areas. 

36. Q. Surely yon could bring those minor areas under 
command by reducing your existing irrigation to 43 per 
oent.—Yes, I think we could do it. In fact, in my division 
I think, we could manage it without reduction. 

37. Q. Are you making new minors that will bring these 
tracts under irrigation p—Yes. 

38. Q■ Is there any regular scheme for it?—I have a 
list which wo are working gradually through. 

39. Q. You sav that it will eause great dissatisfaction if 
you were to reduco the area of the present villages. 1 
suppose it is possible you may get a still further improve- 
meut P—Yes. 

40. Q. Where is the water you have saved to go to P— 

The Mat Branch extension will want a great deal. I think 
that will absorb all our economies for some time to come. 

41. Q. Are you looking forward to seeing an increase in 
your existing villages P—I do not want to make any increase 
there. 

42. Q. They get as much water as they onght to have? 

—Yes, 1 think so. 

43. Q. Yon have given us some figures here showing the 
reduction in the general depth of water spread over the land 
since 1894?—That is only another way of showing the 
economy. It is the same thing differently expressed. 
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44. Q. You show there hue been a reduction from 2'98 
to 215, or, roughly speaking, from a depth of three feet 
_ over the whole area to a depth of two feet P—Yes. 

27th Nov, 02, 45. Q. That all depends on the totat daily discharges of 

- oouiso P—Yes, 

46. Q- Is your rocord of daily discharges now fairly 
comparable with thoso of 1884 P I am not able to tell you 
that. 1 should imagine they are better looked after now than 
they used to be. They are checked oftener by actual dis¬ 
charges and the alteration of standard table discharge for 
distributaries is looked after better now. 

47. Q. The figares are for the Northern Division ? —Yes. 

48. Q. How do you determine the discharges of the dis¬ 
tributaries P—We ' have pakka discharge sites on each 
distributary and daily gauges are read. 

49. Q,. And how often are tbo actual discharges taken p 
—Once a month. They aro often taken oftener. The 
Suhdi visional Officer is supposed to take the discharge 
once a month. 

60. Q. And then does he make out the monthly table of 
discharges?—They como up to me and I make any altera¬ 
tions that are neocssary. 

51. Q. What do yon compare them with?—I have 
tabulated discharges for each distributary. Supposing the 
discharge has been taken for a gauge of 3‘5 and it works 
out to 60 curecs, if my tabulated discharge for that gauge 
is within 10 per cent, of that, I make no alteration j if the 
difference is higher, 1 issue alterations. 

62. Q,. Are the total discharges of the distributaries com¬ 
pared at all with the main canal P—Only by the Chief 
Engineer for the whole canal. It is not done for our 
division specially. 

53. Q, Does each Divisional Officer do it himsolfP—It is 
shown in the return sent by me to the Chief Engineer. 

54. Q. You have to show the quantity of water yon use 
in your division?—Yes. 

55. Q. You never compare that with the actual discharge 
of your distributaries P—I do not for any purpose of taking 
out irrigation figures. 

66. Q. My poiut is this. I want to know how far you 
can rely on the discharges of your distributaries as being 
fairly correct?—It is very much more acourate than the 
other. 

57. Q. (The President.)—' Than the oanalP—Yes. 

68. Q (Sir Thomas Iligham) — Anyhow yon consider 
that the distributary discharges in 1884 were nothing 
like so accurately determined as now P—Ido not think I 
should be ready to say so. I should say it may be so. I 
think tiro discharges generally are better looked after lately, 
than they used to ho. 

59. Q. Was the system of monthly discharges in force 20 
years ago ?—I think not ; not to tho samo extent. 

60. Q. Do yon think that is a reliable oonolusion that has 
been arrived at, vis., that instead of putting three feet of 
water on tho whole area, you have only but. two feel P— 
Figures aro always oapable of being questioned ; they are 
accurate so far as they can bo obtained. 

61. Q. Arc all the minors in the Northern Division 
carried to the borders all over the village P—No. 

62. Q. Do many villages take their water-courses through 
intervening villages P—Yes. 

63. Q. So that villages share a water-course, or does each 
have a separate one P—As a rule they share in such cases. 

64. Q. That is to say, two or more villages get irrigation 
from one water-course f — Yes. 

65. Q. Is there much of that P—A good deal. 

66. Q. i ! o you ever have much difficulty about that P— 
Occasionally. 

67. Q. What do you oonsider would be about the 
average length of the water-courses? —I should say wo 
have very lew longer than f of a mile in a direct line ; 
but the other day I checked the total length of water- 
courses to one mile of distributary taken haphazard. The 
lateral command cm each side of the distributary was only 
three furlongs, and yet in that mile there was no less than 
81 miles of cultivators’ pools. 

68. Q. I understand you to say there are no Assistant 
Engineers now, because everybody prefers to go to the 
General Branch?—That is not the only reason why we are 
shorthandod. They say they are shorthanded too. 

69. Q. If your men were to go to them, they would get 
over their strength?—I do not know; I have never gone 


into that question, I have felt the want of Assistant 
Engineers myself, and I see a difference to what there 
used to bo before. 

70. Q. Before you went away there used to be two 
Assistauts to each division ; now there is only one P—Very 
often none. 

71. Q. When did yougo away?—In 1898, but I was 
very nearly two yearH on furlough before that, so that I 
practically left in 1891. 

72. Q. Since that the proportion of Exeontives to Assist¬ 
ants has been very much inoreased j has it not?—I believe 
so. 

73. Q. Instead of having two Assistants to one Exeontive 
the strength of the department is such as to give ono and 
ono. Does not that cover the whole thing?—That does 
not help us so far as the point 1 have raised is ooncerned. 
An Executive still holds the same division as he nsed to do 
whon ho had two Assistants and now he has only one. 

74. Q. Do yon think every Executive should have two 
Assistants P — i think so. 

75. Q. That means that everybody's promotion would bo 
delayed greatly p—That iB for you to correct. 

76. Q. Was it not the case before 1898 that every Assist¬ 
ant Engineer had to serve about 15 years before he got a 
division P—I personally was an Assistant Engineer about 
14 years. I got my promotion, if I remember rightly, iu 
1894. 

77. Q . They do not serve so long as that now ?—No. 

78. Q. (The President.) —Have yon over made any ex* 
perimemsin artificially puddling distributaries P—We have 
boon ordered to make them now ; but, as I say, yon cannot 
begin that until you have some mothod of measuring the 
discharge of your ivater-cour90. 

79. Q■ I was thinking of a big distributary ?—It is the 
only way that could be done. I would prefer to take 
up a minor rather than a big distributary ; it is a very big 
job. 

80. Q. (Mr. Rajaratna Mudaliar.)- —Do you grant 
remissions when water is not taken p—We never charge 
when water is not taken. 

81. Q. We were told the other day by a witness, Mr. 
Shivanath Sinha, that no remission is granted when water is 
not taken. That is not tho case in your division ; is it ?— 
No; certainly not. 

82. Q. The measurement and assessment of canal areas 
is done by a special staff under your supervision; is it not ? 
—Yes. 

83. Q. Do yon see any objection to that work being trans¬ 
ferred to the Kevonne Department p I might mention that 
that is tho ease in Madras. You would be relieved of peity 
details if that were done P—I do not seo how you could very 
well separate t.he two. You would have to alter entirely 
our method of working. 

84. Q. But tho distribution will still rest with you. It 
is simply tho measurement and assessment which will be 
dune by the Rovonuo Department, and they can send you 
daily or weekly reports P —My personal feeling is that it 
is better not to transfer it. I think that a canal officer is 
very much more about his work than any revenue offioer 
could possibly be. Our engineering work obliges us to go 
about actually on the canals thomselves and see the irriga¬ 
tion, and I have far hotter opportunities of getting in touoh 
with the irrigators than a revenue officer conld possibly 
have, unless you made a special branoh of the Revenue 
Department to deal with the matter, in which case you 
would he introducing quite a considerable increase in the 
establishment unnocessarily. If yon tried to do it now with 
your ordinary Revenue Department, and handed over our 
measuring staff to the Revenue Department, there could not 
possibly bo the same supervision by the superior revenue 
establishment, as we can give it with our superior canal 
establishment. 

85. Q. Could it bo done without enhancement of expen¬ 
diture?—It could he done without enhancement of expen¬ 
diture, but what I say is that a revenue officer could not 
supervise that establishment so efficiently as our Executive 
Engineers and Suhdivisioual Officers now do, simply 
bpcause our work in the engineering line obliges us to be 
on the spot, and we can do it concurrently with our other 
duties, whereas a Collector has a lot of other works to attend 
to, ami often has to be at bead-quarters. There could not 
be the same personal supervision without a large inorca o 
of esiablishinent. That is the chief. objection ; otherwise 
there is no great objection to it, 
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86. Q. Do the Executive Engineers at present check the 
measurements ot the patrols i —Yes, a great deal. 

(Mr. Rajaratna Mudaliar.)— This is what Colonel 
Strachey wrote in 1869 on the subject:—“ Taken, as a whole, 
the present system is, in my opinion, very excellent in most 
respects, though I consider that it carries the canal engi¬ 
neers too far into the details of fiscal management which 
could he as well cared for by persons not having technical 
engineering knowledge. Hut the present adjustment of the 
line to be drawn between the province of the engineer and 
the revenue officer is ohviously one of those matters on 
which it is impossible to dogmatise with advantage.” So ha 
thought that far too much o>' the time of the engineering 
officers is taken up with details of fiscal management. 

(The President .)—In those days canal officers not only 
assessed but collected the revenue. That is stopped now 
that irrigation has practically settled down. 

87. Q. (Mr. Rajaratna Mudaliar.)—Yaw do not think 
any advantage would be gained by the chauge I suggest r— 
No ; no advantage. 

88. Q. (Sir Thomas Higham.)— In yonr division d# 
they have an owner’s rate levied ? —There is very little 
leviei since the last settlement. It is about Its. 5,000 a year 
for the whole division. 


89. Q. (Mr. Roberts.) —With reference to what Mr. Mr. M. 
Rajaiaina Mudaliar was asking about oliaugiug the system Rethersole. 

of assessment and measurement in canal areas, the present - 

system works smoothly enough; does it not?—There is27th Nov. 02. 
no friction between the revenue authorities and the canal - 

authorities f—No. Personally 1 have found the revenue 
authorities most easy to deal with in all canal matters. 

The.re is no friction at all. 

90. Q. You take the assistance of patwaris in making 
yonr canal jamabandis? —Yes. Technically he is supposed 
always to be with our amin when he is measuring ; practi¬ 
cally ho is not always there. He does help us to a certain 
extent. 

91. Q. Do troubles arise in regard to the amin’a entries 
and the patuiari’s entries in the village papers ?- Sometimes. 

A case happened quite recontly where a pat war i was not 
present at measurement and a tenant who lmd been dis¬ 
possessed by civii suit was improperly reinstated by my 
amm. Tho petty Magistrate who tried the case went 
entirely on mv arnin's measurements, but 1 sent the case to 
the Collector and had it corrected. Such cases, however, 
arc very rare. 

92. Q What pav do03 an amin get?—He begins with 
Its. 14 and ends at Rs. 23. 

9:1. Q. He is a belter paid man than the patwari P—He 
is a capable man ; not an ordinary measurer. 


Witness No. 19 .—Mb. J. H. Cos, Deputy Commissioner of llardoi. 


1. Q. (The President.)—You arc Deputy Commissioner 
of Hardoi ?—1 am at present revising the settlement; I 
have been Deputy Commissioner. 

2. Q. Supposing the old scheme of the Sarduh Canal 
blotte,d out and in place of that a kharif canal of moderate 
dimensions brought in with a view of giving irrigation in 
the month of October and filling up )hils, especially as re¬ 
gards Hardoi district, assuming that it might be done for a 
reasonable sum, what do you think of it?—I have never 
heard the matter suggested. 

3. Q. Sir James himself started it, I think ?—A sugges¬ 
tion which occurs to me is that it would he impracticable to 
afford protection to the district, as the scheme would not 
touch the bhur tracts, which most need irrigation, while it 
would benefit the tracts which in ordinary years get a fair 
amount of tank irrigation. It would be of littlo use in an 
ordinary year, but useful in a year of drought. 

4. Q. (Sir Thomas High am.)—Tlx idea is that in 

ordinary years it would not work at all? —'1 hat does not 
touch the engineering question of the raising of the water- 
level. , 

6. Q. (The President.)— It would not touch the bhur ? 
—There arc jhils in the bhur tract. 

6. Q. Is there much rice grown in the Hardoi district? 
—It is not a heavy rice-growing district. 

7. Q. In how many years would that sort of canal bo 
useful ?—Within my own experience it would have been of 
use in the two famine years of 1895-90 and 1899, when 
there was a premature cessation of the rains ; and it would 
have been a certain amount of use this year when the later 
rains were not of as much use as they might have been. It 
would not have been of any good in the four years preceding 
lc95. 

8. Q. Perhaps it might have given a first watering over 
rabi lands in October ?—If you arc going to have direct irri¬ 
gation distributaries and could get the canal to a high enough 
level, you could benefit the bhur tracts, but most of the bhur 
land is rather high. 

9. Q. Your district is very copiously irrigated by wells? 

10. Q. ( Mr. Roberts.)—Are you preparing further well 
statistics ? No ; we are re-classifying the soils. 

11. Q (The President.) —Were you controlling during 
the season 1896-97 P-No ; I went there early in 1898. 

12. Q. During a dry year tho, jhil irrigation would run 
down very low ?—It is found to fail almost entirely. 

13. (). On the other hand, wells, I suppose, practically do 
not fail ?--No ; the average well duty is a trifle more in a 
year of extreme drought ; and in a year of moderate 
drought, for instance, 1899, they managed to make a lot 
more wells and got rather a high average out of them. 

14. Q. Can you say how much is well and hi w much is 
jhil irrigation P — Roughly speaking, well irrigutio l and jhil 
irrigation are in the proportion of 6 to 5. 

U. P. 


15. Q. Assuming a season of prolonged drought in Mr. J. H- 

which you can no longer trust to th te jhils, would the well Cox. 
irrigation pull the district through ?-Under the existing 1 —<■ 

wed irrigation. It did not in the famine. 27th Nov. 03 

16. Q. Therefore, when one can do nothing to raise the •——— 

jhil irrigation to any great extent, it becomes the more 
necessary to encourage the making of wells ?—Yes. 

17. Q. And they can be increased to such an extent as to 
make the district protected ?—No ; T do not think that that 
is possible, because there arc so many tracts in which the 
kachrha well is impracticable. The pakka well can be sunk, 
but the people cannot be got to sink them in sufficient 
number ; the cost is so high. The proprietors arc generally 
small men. 

18. Q. Could the Government lend them money on any 
more favourable terms to increase the number of pakka 
wells ?—I should be very chary of doing much for some time 
to come, though the people took considerable advances in 
time of famine. They were told they would be expected 
to pay, but they got it into their heads that they would not 
be expected to repay. Subsequently they were required 
to repay and look upon Unit as rather a grievance. J hey 
took a lot more money than they needed, under the impres¬ 
sion that repayment would not he required. I have reason 
to believe that in some cases they took Hs. 500. They took 
Rs. 500 and spent Rs. 100 on shadi and the other Kg. 400 
on wells. Now they are chary of taking advances. 

19. Q. From the point of view of this Commission, which ' 

is famine protection, it seems to bo such an exceedingly 
important thing that, one would be glad to look anywhere for 

any means of making it more popular if advances are repay¬ 
able in six or seven years?—My impression is that they 
go on longer than that. 

20. Q. Supposing it were made 20 years ?—Perhaps that 
would popularise it. 

21. Q. In the south, if a man makes a pakka well, his 
land is assessed as dry for all future time. Here it is 
only to the end of the next settlement ?—Yes. 

22. C Should that change be encouraged ?—I doubt if 
they look so far forward as that. 

23. Q. We have heard complaints throughout all India 
that a good deal of money sticks in the hands of the ami a 
while passing through; that there are vexations delays, 
and this man and that man to be bribed and arranged with. 

Is there any means of getting rid of that ? — 1 no not think 
so. I found out some time ago that there was no doubt 
that a revenue accountant had been taking money from each 
man who had an advance fo- a well. It was not a case 
that could ho judicially proved, „ut I was morally sure of 
the man’s guilt. The exaction was not regarded as a griev¬ 
ance by the recipients of takaui. 

24. Q. Is there any way of getting round that kiud of 
thing ?—I have not been able to discover it. 

U 
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25. Q. Docs the rayat take takavi advances, or is it 
always the zainindar? — The rayat takes it freely. 

26. Q. Would a zainindar object to tho rayat’s making 
pukka wolls?—I have come across very few cases of objec¬ 
tions being raisod; the zainindar generally has very adequate 
reasons for objecting. 

27. Q. What lino of policy would you suggest to render 
Hardoi district more immune in time of famine than it is 
nowP I mean measures that irrigation can do?—Beyond 
endeavouring to increase the numbor of wells I have not 
boon able to think of anything. 

28. Q. (Mr. Muir-Mackenzie )—Can you solve this 
question of the apparent discrepancy that there is between 
the figures given as to the increase in the number of wells 
during settlement ?—No, The figures I have got show 
very little increase. They corno to about 900 or a thousand 
pakka wells, and there is very little increase sinee the 
prev’ous settlement. My figures were compiled in the 
district office. 


is a question I cannot answer, because we have had tnj 
particular opportunity of seeing what would have happened 
without that stimulus. 

46. Q. In settlement what do you take as the area 
irrigated?—Any field which, during two years preceding 
inspection, has actually been irrigated. 

47. Q. Two years or three years? - Two years. You get 
your figures correct from two years, the ro'ation of crops 
being that water is applied to irrigable land only in alternate 
years. 

48. Q, The area actually irrigated in any two years pre¬ 
ceding inspection is, for the purpose of valuation treated 
as the irrigable area, and that consequently is the area 
which is deducted in the case of wells. But supposing one 
field was irrigated in one year, and another in another? how 
would you arrange P—You combine the total areas. If 
two fields of an acre earth are irrigated, one in one year and 
the other in the next, your wet area is two acres. If th» 
same field is irrigated twice, your wet area remains one acre. 


29. Q. Where did M r. Butler get his figures ? Bid he 
get them from Mr. DavisP—1 suppose he got them from 
Mr. Davis. 

30. Q. Mr. Butler also seemed to assume that in Oudh 
generally, and he made no exception as regards ITardoi, 
wells were largely made by the tenants?—Speaking from 
my own knowledge, 1 should have said the majority were 
made by zamindars. Those made with advances from 
Government are certainly nearly all made by zamindars, 
generally cultivating zamindars. 

31. Q. Tn the areas, which you have to take into account 
for the purposes of your settlement, you surely have to know 
whether they are made by zamindars or tenants P—I have 
not been very much concerned with that, because Mr. Davis 
had already made the necessary allowances for wells, although 
I have been concerned with making allowance for wells 
made between Mr, Davis’s settlement and my own settlement. 
The total allowances conceded for wells was about Us. 4,000. 

32. Q. What would they come to, Rb. 50 per well?— 
Roughly speaking, about Rs. 25 a well, I should think. 

33. Q. Do you think the conditions of-your tenure or of 
tho land law of Oudh are an obstacle to tenants undertaking 
the construction of wells?—I do not think so. 

34. Q- (Mr. Tiajaralna Mudaliar.)—On what data 
do you work out your abatement on account of private 
improvements P—I allow the difference between the wet and 
dry rates on the area actually irrigated from the wells in 
either of the two years preceding inspection. 

35. Q. What is the difference between the two rates? - 
It varies from as much as about Rs. 2-8 to as little as 
about eight annas according to soil and situation. The 
average real difference is about a rupee or twelve annas an 
a re, I believe. 

36. Q. You take that and allow an abatement for the 
period of the next settlement P— Yes. 

37. Q. And where the difference is not much?—What¬ 
ever difference is worked out is allowed. In any case the 
principle is that the land would have been treated as 
dry, but for tho existence of the well, and the well being 
there, one continues to treat it as dry. 

38. Q. Is tho cost of the well taken into account ?—No. 

39. Q. Is the abatement granted even in the case of 
temporary wells ?—No, not for kachcha wells. 

40. Q. Only in the case of pakka wells?—Yes. 

41. Q. Tn Hardoi there are only about eleven hundred and 
odd pakka wells. So probably the concessions granted 
must be very limitedP—Yes. They are about Rs. 3,000 in 
two talisils. 

42. Q. The number of kachcha wells is very considerable, 
from 54,000 to 65,000 P—About that it would be, 1 believe. 

43. Q. What is the difficulty in converting these into 
pakka wells? Is the cost prohibitive ?—They are 
altogether a different thing. The kachcha, well is a 
small well capable of irrigating on the average about an 
acre per annum, of very small circumference and very little 
depth ; tho pakka well is capable of irrigating in a year 
from 8 to 25 acres ; has a very much larger circumference 
and is of considerable depth. 

44. Q. What is the average cost of a pakka well?— 
Rs. 425. I have had statistics given me in which tho cost 
varies from Rs. 250 to Rs. 500. 

45. Q Docs not the fact that for a period of 45 yearj 
there will be exemption from payment of wet rates which 
would give stimulus for sinking more pakka wells ?—That 


49. Q. Do not you think that by your system you give 

concession to a larger area than you should ?—I think 1 give 
it to the correct area. The nearest approach to the correct 
irrigated area is obtained by taking the fields irrigated in 
two successive years, ’ 

50. Q. Would it not be moro correct to take the average 
of the two?—I do not think so. 

61. Q. The double area cannot bo irrigated any one 
year ?—It does not need irrigation in any one year. To put 
the thing m simple form, say, this paper tshown) represent* 
a village. This half (indicates) is grown with kharif this 
year, That does not need irrigation. This half (indicates) 
is grown with rahi ; that does need irrigation. The follow¬ 
ing year the rahi is sown here where the kharif was last, 
year ; this part needs irrigation. The kharif is sown here ; 
that does not need irrigation. Then you have to take the 
two years together to determine the total area irrigated. 

52. Q. That would he true for both years, but in 
any particular year the total of the two plots could not be 
irrigated?—No, it could not be, and it would not need to be. 
It would be only if they are used to irrigating the kharif. 

53. Q. (The President .)—Would not your basis 
be that land would obtain a higher price in the market 
because it was commanded by a well ?—1 do not know about 
commanding a higher price. It is safer. 

54. Q. And therefore it is more valuable ?—It is the 
safety that one assesses. 

55. Q. (Mr. Roberts .)—Your assessment is based 
on the rental assessed on an estimated rate ?-Corrected 
by an estimated rate. 

66. Q. Then in a village, of which half is cultivated 
with rabt one year and null with kharif, the whole pays 
the same wet rate, because in alternate years the whole 
village receives irrigation? —Yes. 

57. Q. ’1 he only object is to ascertain what is subject 
to a wet rate?— Yes. 

58. Q. For that purpose your statistics of the irrigable 

area are in order to ascertain the area subject to the higher 
rate of rent ?— Y es. ■ ~ 

59. Q. (Mr. Muir-Mackenzie .)—You say the area 
which in any year can be irrigated, but you only irrigate 
that village one year, and not two P-Tlie point is tl at it 
could be irrigated. _ It does not want irrigation, because the 
kharif grown in it every alternate year does not want 
irrigation. 

6°; Q. (Mr. Roberts.)- The main classification in 
Hanloi is the Winn and domat?— Yes. 

61. Q. What is the relative proportion for that, do you 
know ?—It varies a great deal. 1 have got it for two tahiuK 
I have not got it for the two other talisils. In the Sandil* 
tahsil it is about one-third of the total area; in the 
Hardoi tahsil it is about one-fourth of the total area It is 
rather a larger proportion in the Shaliabad tahsil and a 
rather lower proportion in Bilgram. 

62. Q. In the bhur tract is there any irrigation at 
all?—Extremely little. Here are the statistics. In the 
Hardoi tahsil the domat is 94.00:) acres wet to 60,000 
acres dry, or 3 to 2 ; the bhur 16,000 acres wet to 39,’uOO 
acres dry, or roughly 2 to 5. 

63. Q. Is the bhur irrigated to any extent from pa Hit 
wells?—Not very much. 

64. Q. A kachcha well in the bhur tract irrigate* less 
area than a kachcha well in tho domat ?—Distinctly. 



MINUTES OF EVIDENCE. 


65. Q. And thoy are also apt to run dry?—I have 
never heard any complaints of their running dry except in 
famine years. 

66. Q. So that the only scheme for extending irrigation 
in bhur land would ho masonry wells?—I think so. 

67. Q. Can they be built there and at what expense ?— 
I think they can be built in most bhur villages ; they can¬ 
not be built everywhere. There is generally some tract in 
the village where several wells can be sunk. 

68. Q. Tt would be a greater advantage to multiply 
pakka wells in bhur land than in the domal ? —I es. 

69. Q. In contrasting zamindars and tenants there is a 
distinction to be made ; is there not, for zamindars ? In 
Hardoi are there not many small zamindars, cultivating 
zamindars ? — Yes, paltadars. 

70. Q. The men who take advances for wells are usually 
cultivating zamindars, or large landowners ?—The men who 
take advances are, what you may call, fairly substantial 
pattadars— men who pay a revenue of Its. 100 a year. 

71. Q. Is the well built for irrigating their own culti¬ 
vation, or the tenants’ ?—Sometimes both. A big proprie¬ 
tor does not get advances, as a rule. A taluqdav world not 
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condescend to ask for an advance, and would not get it if Mr. J. H. 
he did, because he could afford to do without. Cot. 

72. Q. (Mr. Bajaratna Mudaliar.)—In your settle- ~— 

ment you do not grant any documents to tenants showing 27th Not. 03. 
the abatements granted on account of improvements P -No. “ 

(Mr. Roberts).- Abatement is on land revenue, not on 
the rent. On whatever rent the tenant pays to the landlord 
in both Oudh and the United Provinces the assessment is 
made. 

(Mr. Bajaratna Mudaliar,)—In any part of t.hs 
United Provinces is any abatement given to the tenant on 
account of improvements by his landlord ? 

(Mr. Roberts.) — Not by the Government. Indirectly 
he gets it from the Government, because the landlord pays a 
smaller revenue. 

( Witness.) - The landlord cannot enhance a tenant’s 
rent on the ground that a tenant has made a well. 

(Mr. Rajaratna Mudaliar.)— Except in Oudh, occu¬ 
pancy tenants do get abatement; at any rate their rent is not 
enhanced. 

(Mr. Roberts.) —Their rent cannot be enhanced on 
the ground that they have made a well. 


EIGHTEENTH DAY. 


Lucknow, 28th November 1902, 


WiTNugs No. 20. -Raja Tassauduq Rasul 
(To the J’resident .)—I own lands in Sitspur, Lucknow, 
and Barabanki. I consider that the existing physical 
advantages of natural tanks and stream ■ and the 
for diguing wells are sufficient. Well water 
better for the crops than canal water, which 
lands, as it brings saud into clay hinds which now 
fertile, and which would tlion become unfertile 


facilities 
is mnoh 
spoils the 
are very 
I flood 

my lands which are sandy along the Gumti, and which 
only grow barley. In the famine year I dug kachcha 
wells for my wheat and got 20 mauuds per bigha ,—a heavier 
crop than had been oblained by me for 20 years. In 
districts where canals are already existing no doubt, the 
price of land has risen. 1 know the Hardoi district. I do 
rot think there will bo any benefit from a canal there. 
Perhaps in 20 or 90 years in the month of October there 
might be some scarcity of water, hut all our requirements 
could be met from wells. 1 think pakka wells should be 
increased and there is room for increase. Where zamindars 


Khan, Taluqdnr, Jahangirahad, Bara Banki. 
are poor. Government takavi advances are useful, provided Raja 
the whole advance gets to the recipient. Each district l'assaddvif 
should have an export to decide where wells can he dug. Rasul Khan. 

The present fee of fis. 10 charged by the expert at Cawnpov* - 

is too big. Tn my districts a kachcha well costs Its. 3 to dig 28th Nov. 02. 

and a pakka well costs Rs. 200. A larger number of pakka -- 

wells are being built by tenants since the new Rent Act and 
seven years’ leases have become common, but wells are only 
built by tenants with the permission of the zamindar who 
helps them with wood and bricks. Permission is seldom 
refused for this purpose. At the last settlement I got a 
percentage reduction or somo 3 or 5 per cent, on my 
improvements. I consider such allowance sufficient, and I 
was quite satisfied personally. I am iu the habit of giving 
advances to my tenants for wolls at an interest of 6 per cent, 
and have never required Government assistance. I am quits 
prepared to continue this in my own estate as the necessity 
arises. 


Witnbss No. 21. — Raja Raupal Stson, Taluqdar, Kori Sadhauli, Rae Bareli. 


Irrigation in Oudh. 

t \Thc proposal for introducing canal irrigation in Oudh 

I. has long been under the consideration of the Government; 

1/ hut as the landlords did not receive it with favour, no 
Heps were taken for carrying it out. We still hold that 
canal irrigation is not required in Oudh, as it is well P ro " 
tected by wells, jhils, and tanks'. It is true that the 
tanks and jhils are of no service to u« in rears of drought, 
but on that account 1 do not put less importance to them, 
lit is only in ten or fifteen years that Oudh is visited by 
famine, and even then we can pull on witu the help oi pakka 
and kachcha wells (the kachcha wells can be dug very 
cheaply and easily in most places of Oudh.) I do not think 
it advisable to carry out the costly proposal of introducing 
Sardak Canal in Oudh when it. can be of real use to ub only 
once, say, in ton or fifteen years. Besides that, canal water 
is not so much useful to the crop as is well water.. It pro¬ 
duces a kind of rch in the fields which diminishes the 
productiveness of the soil. They cause unboalthiness also 
in the villages situated close to them. If canals will be 
introduced in Oudh, tlm cultivators will have to pay a new. 
tax on water which they at present get tree of any dutjyl 
If is not a correct theory that the lifting of water in Ou<ih 
is very expensive. The cultivators practically expend very 
little in well irrigation. For the above reasons I do not 
advocate the introduction of canals in Oudh, and 1 see no 
reason why they should be forced on ns. I quite agree 
with Mr. S. H. Butler in thinking that it would be ruinous 
to many districts of Oudh if canal irrigation will be intro¬ 
duced here. 


There is still scope for the construction of tanks and Raja 
landhs and their extension should bo encouraged by all Rumpal 

means. If such works be taken in hand in famino years, Singh. 

they will serve double purpose—firstly, of providing local -- 

relief to the famine-stricken people ; and, secondly, of im-28th Nov. 02. 

proving the meanB of irrigation in normal years. In famine-- 

years relief is providod on unremuuerative works such as 
the repairs of kachcha roads which get spoiled in throe or 
four years, as thev cannot be kept up in good repairs for 
want of funds. The landlords of Oudh in whose villages 
such works may be undertaken in famine years will, I think, 
agree to pay by instalments the ordinary costs of them, 
provided that they may be undertaken under their super* 
vision and direction and with thoir consent. 

The number of wells has increased a great, deal since the 
last 30 years, yet, there is much scope aud need for their 
extension in order to protect Oudh against famine. In my 
own estate there is now one well of one pur to every 
30 high as of cultivated land. I do not perceive aDy 
marked indifference on the part of the people in extending 
the means of irrigation, as 1 see every year some mor* 
improvements are being made, though not so rapidly as 
ought to be the case. The following are the causes which 
arc responsible for this slowness : — 

(1) Want of capital. 

(2) The rules of revenue assessment followed at the time 
of periodical settlements. 

(3) The holdings of cultivator* are not compact, i.r., the 
fields of a Kashtkar are generally situated at a distance 
from one another. 

s S 
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Baja The indebtedness of onltivators is an admitted fact. 

Karnpal They cannot afford to sink wells from their own savings. 

Singh. If they borrow from mahnjans for this purposo, they have 

-to pay exorbitant rates of interest which they find ditllcnlt 

28th Nov. 02. to clear off even in their life-time. The takavi advances 

— —— of the Government are not at all popular. A cultivator 

would prefer paying Rs. 21 per cent, per annum as interest 
to a mahajan to the taking of tho Government takavi. 
The chief cause of tho unpopularity of takavi advances 
is the rigidity with which they am recovered. The Tahsil- 
dars, in order to show their good work, recover the advances 
at the appointed time without paying any regard to the 
ability of the borrower to pay it. The profit of investment 
in land improvement is slow, but no consideration is given 
to this fact in making instalments for tho recovery of 
takavi. Besides thar, the cultivators are put to lots of 
trouble and expenses also in obtaining Government 
advances. Tho romody which I propose for the evils which 
at present exist in the system and which are a hindrance in 
the way of cultivators, is that they should be given to 
Taluqdars on an interest of Rs. 4 per cent, and the Taluq- 
dars may be allowed to lend them on an interest of Rs. 12 
per cent, to their cultivators. They should be recovered 
by easy instalments, aud a supervision should be kept that 
they are applied in land improvements and that the 
Taluqdars do not abuse the system, f think this sugges¬ 
tion, if adopted, will work much belter than the existing 
one. Tne Taluqdars who are well off do give takavi 
advauocs to their Kashtkars, but I am sorry the number of 
such well-to-do Taluqdars is very small. The present 
system may be kept as it is and a trial may be given to the 
one I suggest. The high rates of interest which 1 propose 
for the Taluqdars to charge on their Kasbtkars is simply 
to cover the bad debts and the expenses whioh they would 
have to bear in recovering from them. 

The rules of the settlement provide that any increase in 
the rent rolls on account of the improvements made by the 
landlords should not be taken into consideration at the 
time of assessment, but the landlords generally remain in 
the daik whether the rule is observed in practice Or not. 
At tho time of settlement we are never informed what 
deduction tne Settlement Officer gives for the improve¬ 
ments made by us, what are tho rates by Which he makes 
calculation, and in short bow he arrives at the jama 
which he proposes to assess on us. In proof of my state¬ 
ment I quote the assessment remarks made by the Settle¬ 
ment Officer of Kae Bareli on Datauli, a village of mine— 

“ Belongs to the Karri Sadauli estate. The old zamiu* 
dars are lv&thbais resident who now hoi i under proprie¬ 
tary lights. There are five abadis with population below 
average. Tenauts 0 1 , Chhatrija 10, Ahir 23, l'asi 0, 
Kaehhi 3, Chamars 6, Lodh 3. The northern part of the 
village reaching away from the main aladi is fairly good 
average dofasli soil, southwards it grows poorer and to the 
north ot the gungle usar tract there is a good deal, he., 
either ek-fasti or grows only linseed after rice. In the 
jungle tract there is scattered ekfadi lice and sumo polo 
rabi. In a lal on the l’amdo Pur border ek-fasli rice in 
very hard soil. Irrigation Is fairly full. All the dofasli 
soil can be iri igated wheu it is necessary. Nineteen wells 
with 45 part, 7 tala. The attested state is a moderate one. 
The estate being under the Court of Wards and now 
belongs to lenient landlord. Quoted rates are Rs. 6-4, 
Rs. 3-12, Rs. 1-8. Sair has been fully attested. The juugle 
wood was sold in the year of attestation for tho first time 
for seven years. In 1287 it sold for Rs 180; 1292, 
Rs. 300; 1299, Us 1,150. Rs. 50 a year will bo enough. 
The grazing income is from the scattered waste, it is 
sold by auction and the amount realized greatly varies: 
Rs. 30 may be added. Mahna 150, owner 129, tenants 
40, mango begins sold Rs 18-13-6, Rs. 18, other items aro 
petty Rs. 138. Raja Ramps! Singh has boen moro 
honest in regal'd to Sair throughout his estate thuu most 
landlords. 

Improvements —Nil. 


revenuo assessment ; but owing to same mistake tho Settle¬ 
ment Officer assessed the village as if there wero no im¬ 
provements (Bee the italicized remarks), and I not know¬ 
ing the real state of things did neither ask for the correc¬ 
tion to ha made nor claimed any deductions for those 
improvements. Then, again, the rule provides that any 
increase in tho rent roll owing to improvements made by 
landlords should not be taken into consideration. 
Suppose a landlord owing to some speoial causes does not 
enhance the rent of his tenants, then he cannot derive any 
benefit from the rule, and the land benefited by the 
improvement will be assessed as an irrigated land. Snmo- 
times wo enhance tne rent of our tenants even after sink¬ 
ing a well or constructing a ban.dk. When wo see that 
the tenants are not in good condition and that any rise in 
rent will make them worse wo abstain from making 
enhancement. It can be very justly imagined that except 
on gond and reasonable grounds one cannot fail to profit 
by tho investment in laud improvement. In support of 
ray assertion 1 wish to quote the remarks of the Settlement 
Officer of my district :— 

Assessment remark on village Inohauli. 

“ This is a large village of Karri Sadanli estate. It lies 
not far from the 8ai and there is a very large portion of poor 
and sandy land. Two woll marked ridges ou south-west and 
east are extremely sandy aud grow nothing but rain crops. 
But besides these the main har has, in nearly all directions, 
light and thin soil. Wells are few numbering 16 only 
and even all these have not sufficient water to work pun. 
Towards the oentro of the village are several large ponds 
which can be used for irrigation, but two or three lifts 
are required and in many cases the oultivators who here 
bedong to the lazy clashes do not think it worth while to 
raise the water. The Qoindh of the main abadi is poor 
and in the village there is no laud that can be called good. 
That whioh is best is on the north-east where the soil is 
considerably stiffor. Tenants resident 165, Thakur 43, 
Brahman 14, Ahir 47, Past 19, Chamar 10, Pahi Kasht 
33, Brahman 11, arrears aro nil. The Chanlmns hold 
decrees for mnch of the best land in pay rates which are 
favourable enough as in sabzi. The deorees wero origin¬ 
ally for half produce and in one caBe the estate is refusing 
to take the cash rout and asking for half the produce—a 
Very different matter— 

Rs. 


Sawai Pish , 
Grazing 


. 28 
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Mahna 500 of zamindarB who pay, half sold for Rs, 
in 1300 fasli. Rato quoted Ks. 4, Rs. 2-8, Rs. 1-8. 

Circle rates for tenants’ land Ks. 1,672. Actuals 
Rs. 4,873. This is an extremely difficult, village to classify. 
Rents are certainly very low. The occupancy tenants’ rents 
are accepted, being at Rs. 4-8 per bigha for this village. 
Under-propriotors pay Ks. 3. This may be safely raised to 
Rs. 3-8, as they hold much good land, though somo is poor. 
Rs 2-8 is put on mafi on un rented, much of it poor bhur, 
adding Ks. 120 for Sair, half for Mahuas and half for the 
Dhank junglo which is sold every five years; assets are 
Rs. 6,108. The village has improved much in the Court 
of Wards time by encouraging the tenants toko built 
well s by gifts of groves, etc., but here is no rise of rent 
in consequence. 

Jama Ks. 3,050. 

Jama raised to ; s. 3,075. 


Vide G. O. No. 

1-Su 


(Sd.) S. H. FREMANTLE, 

Settlement Officer. 


Assessment remark on village Karri. 


Actual under-proprietors’ rents are accepted. Mafi and 
unrentod lands are put at 1 igh cost rates, assets Rs. I,'09. 
The rise is small and the rental aud estimate nf Sair moder¬ 
ate. Extension of cultivation is probably possible, jama 
Rs. 930.” 

(Sd.) I). C. BAILLIE, 
Settlement Officer. 


My aim in quoting the above remarks at full length is 
simply to show that I was quite unaware of them aud 
even ot the rules. There were six wells besides two 
bandkt for which I ought to have got some allowance in 


“ This village of the Karri Sadauli estate lies on the hank 
or Sai.— The Raja has himself built one well and the 
Court of Wards did much improve the village ; but as there 
has been no enhancement whatever and the jama has to 
fall somewhat, I allow nothing. Assets Rs. 4,473, jama 
Ks. 2,230. The reduction on the village is Rs. 87. 


Jama raised to 2,265. 


(Sd.) 8. H. FREMANTLE, 
Settlement Officer. 


Vide G. O. No. 


3781 ” 

1-802-a. 
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I have italicized the reiharks which show that no 
allowance was given to mo for improvements. There is 
one point more which I wish to urge in this oonneotiou. If 
a tenant makes an improvement, his Helds, as well as those 
of other tenants which are benefited by it, are entered as 
irrigated in the papers and in the settlement are assessed 
as sum. That is to say, that owing to improvements made 
by tenants the landlords are more heavily assessed than 
they would bo if theie were no improvements. If this is 
not the case, how is it that villages well protected by wells, 
etc,, are more heavily assessed than those where the 
irrigation is scanty P It is difficult to prove this fact here on 
paper, but 1 can say without fear of contradiction that it is 
a f ct. Mr. S. II. ilutler, a Seulomont Officer, supports me 
in this view. He stated before the Commission as follows : 
“ No doubt we were now taking at each sett.ement a 
smaller percentage of the assets, hut all Settlement Officers 
would agree that the great defeot in the system was that the 
man who worked up his village was assessed more than the 
man who left it alone.” i think it necessary to note 
that the landlord cannot enhance the rent of tenant on 
account of such improvement, but by this I am not to 
be understood that I .advocate such enhancement. 
Though the landlords of Uudh have the above-mentioned 
grounds for standing to a certain extent in the way of im¬ 


provements, yet they very seldom do this. There appears to Raja 
be a belief in certain quarters that the landlords prevent Rampal 

cultivators from making improvements. I very strongly Singh. 

deny the charge that, is put on the Taluqdars of Oudh, and -- 

even if it bo admitted for a moment, what other motive can 28th Nov. 0$. 

they have for putting obstacles in the way of such improve- .. 

ment oxeept those which 1 have pointed out above. The 
Taluqdars themselves make improvement as far as possible, 
but a Work, which costs a cultivator Rs. 1.00, costs a Taluqdar 
Its. 160 or even Rs. 200. They generally encourage their 
tenants to undertake such works by giving them takavi, woo i, 
and other help which they require. It would be ungrateful 
on my part to say that the rules of assessment are not liberal, 
but they ought to be more liberal, so that the Taluqdars may 
themselvos very readily and rapidly undertake snch im¬ 
provements and encourage by all possible means their 
tenants to construct such works. 

There Is no remedy for the third cause in the hands of 
Government. It is the duty of the landlords to see that 
if a cultivator sinks a well ho should derive some substan¬ 
tial advantage from it. A cultivator having one or two 
biyuas of land at one place cannot ho expected to sink a well 
for his tields nntil he is encouraged by ihe landlord by get¬ 
ting Some more land near the well which he proposes to sink 


1. Q. (The President .)—Rae Bareli is your zillah P— 
Yes. 

2. Q. Have you property in other villages too ?—I have 
three villages in the Lucknow district. 

3. Q. You havo heard the evidence given by Raja 
Tassadduq Rasul Khan. Do yon agree with his views?— 
Not in all his views. As far as canals are concerned, I 
quite agree with his views. I do not think cauals will he 
of much benefit for Oudh. As far as my experience goes, 
I do not think we require canals in my district. 

4. Q. Yon have a great many wells in your district P— 
Yes. It is well protected by wells, jhils, and tanks. 

6. Q. What protection do you think the jhils give in 
a season of drought ?—Of oourse in a season of drought 
they do not give much protection, but we can use we.Is and 
dig kaclicha wells ahio in the district, and they are very 
useful for our purpose, lu ordinury years jhils are 
quite sufficient for our use. 

6. Q. Then you think no measures are nocessary on the 
part of tbo Government for the protection of your distnot 
trom famine P Only relief measures are desirable in faunae 
years. 

7. Q. But one wishes to save the country the expenditure 
of these relief measures P—Famine oornes once iu every 15 or 
20 years, and I think it will be useless to expend so much 
for one year. ISvon in those years we can sow and reap 
good rabi crops. 

8. Q. (Mr. Roberts.) — Was there famine in Rae 
Bareli ?—Yes. 

9. Q. Were thore relief works in 1896-97 ?— Yes, there 
were ; but those relief works were largely for the labouring 
classes. 

10. Q. ( The President )— You have said just now that 
you do not agree with Raja ’lasaadduq Rasul Khan alto¬ 
gether. Toll us the points in which you do not agree with 
him. We shall be glad to have your opinion p—• Ho said 
that people will bo very glad to utilise Government takavi. 
people are very much afraid of taking Government takavi, 
because the rules for its recovery are very rigid and they 
are foroed to pay on the punctual dates, and no consideration 
is shown whether they have the means to pay the takavi 
or not. This is the reason they do not avail themselves 
of Government takavi, although they can get it at cheap 
interest. 

11. Q. Would it be better if the repayment was allowed 
to be made over a number of years ? How many years is 
it now, five or six ?—las. 

12. Q. Suppose the period of repayment was made 20 
years, would it make them take takavi more loadily ?~— 
Ves. But besides this they havo a great deal of trouble 
from the underlings. 

13. Q,- Ilow do you think yon could get rid of that P— 
I do not know whether the suggestion would ha liked by 
other taluqdars or not; hut if this takavi could be given 
through the taluqdars, I think people would be very glad 
to avail themselves of it. 


14. Q. (Mr. Roberts .)—What taluqdars would take 
money from Government p—I do not mean to say that the 
talnqdara should borrow from Government; they should bo 
made agents. The money should be sent to the taluqdars 
and they should distribute it to the tenants. 

15. Q. (The President.) —Would you hold the taluqdars 
responsible for the repayment?—No. Yon are not going 
to take recommendations from the taluqdars ; why should 
they he held responsible. When they will recommend of 
course they will become security for it. 

16. Q. Would they do it on these terms?—I do not 
think they will do that. If yon adopt a system like this, it 
might work. If a tenant makes an application for takavi, 
it might he sent to the Deputy Commissioner through the 
taluqdar, and after the Deputy Commissioner has made 
an enquiry, he might direct the taluqdar to pay the money. 
Would that not he injurious P Now when they got the 
takavi, they would have to pay a good deal to the under¬ 
lings. 

17. Q. (Mr. Roberts.) —A good many witnosses have 
said that when takavi is given the undoriings take a lot of 
money. I would like to know something definite about 
that. Do yon know any case in which takavi has been 
given to a tenant and any large portion of it has been 
taken by the underlings? —I can quote seveial cases. 
There is a village of my own where people borrowed takavi 
iu the famine year. They hud first to pay to the 
palwari. 

18. Q How much ? -One rupee. 

19. Q. How much did they borrow altogether P—Somo 
borrowed Rs. 7, some Ks. 10, and some Rs. 20. 

20. Q. Do you moan to say a man who borrowed Rs. 20 
paid a rupee to tho patwari P—Yes. 

21. Q. Whom else did he pay top—He had to pay some* 
thing to the arzinavis for writing a petition. 

22. Q, How much P—Sometimes eight annas ; sometimes 
four annas. 

23. Q. The arzinavi is not a Government official. 
What else had he to pay now ?—He has to pay something 
also to the man who has stood surety for him. 

24. Q. (The President). — How rnuoh P —That depends 
on tho need of the borrower. Sometimes eight annas; some¬ 
times a rupee. 

26 Q. (Mr. Roberts ).—In tho famine year, of course, 
there was a grout deal of disorganization and patwaris had 
greater opportunities of doing this. In the ordinary 
takavi, suppose a man comes up for Rs. 250 to build a 
pakka well, how much would he havo to pay out of that to 
tiro different people? How much would tho pativar* 
take p—The patwari won’t take more than Ks. 2. 

26. Q. The arzinavis would only take four annas or 
eight annas. Who else would take any money ?—Then in 
tbo tahsils the .vhaprasies would take something. 

27. <2- Wnat would they lako p—Sometimes two anna 3 ; 
sometimes four annas ; sometimes eight annas. And then 
again at tho timo of realization, when the ohaprasie is sent 
to realise the money, he always takes something. This 
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morning I was talking to ft tenant who has come from 
Inchauli, and ha told me that at tko time of repayment, if 
they have no money, they pay something to the ohaprasie. 
He told me he paid a rupee once. 

28. Q. If he took Rs. 250 from a mahajan what 
interest would he have to pay the rnahajin P—He would 
have to pay Ks. i8 or Rs. 24 per cent. 

29. Q. On Rs. 250 he would have to pay Rs. 60 P—Yes. 

80. Q. Would the different items they have to pay as 
dustoorie amount to so much as Rs. 60?—Not so muoh. 

81. Q. So there is an advantage P—There is ono thing 
more. They havo to pay Government tahavi on tiro 
puuctnal date. 

32. Q. That is what I am ooming to. Is it the 
punctuality, or is it the various duttoorie they have to pay; 
what is the real hindrance ?—It is more the punctuality 
than the dustoorie. 

33. Q. (The President.) —If the payments were pro¬ 
longed over 20 years, do you think it would be much 
easier for them ?— Yes; it would be easier, no doubt. 
Then there is one thing more in which I do not agree 
with Raja Tassadduq Rasul Khan, namely, about the 
allowance given at settlements for improvements. The 
rule provides, as far as I kuow, that auy increase in the 
rent roll on account of any improvement made by the land¬ 
lord should not be taken into consideration at the time 
of the assessment. There are certain cases iu which tho 
taluqdar may not enhance the rent of his tenant, and then 
no consideration is shown to the improvements which he 
makes. Such a thing happened in my own estate. Certain 
improvements were made at the time the estate was under 
the Court of Wards and compensation was paid to tho 
tenants, but no enhancements were made, and I did not get 
any allowance for the improvements. 

34. Q. (Mr. Roberts.) —Why should you ?—Because the 
improvements were made. We had to expend something 
for those improvements. 

36. Q. Why was no enhancement made ?—There were 
several reasons. The Court of Wards thought that the 
tenants wero too poor. Sometimes on account of too 
much rain and ou account ot several other causes when 
the tenants aro too poor we do not enhance our rents, and 
then there is another eauso. Supposing there is a well 
and it falls through, we are bound to muke snothor well if 
the tenants are not going to make ono, and when we 
construct a new well we do not get any allowances, although 
the rents remain the same. 

36. Q. You say the ieut remains the same, but is not 
the punctual realisation secured? Take this Court of 
Wards estate, for instance, wheu you say the tenants were 
too poor. Their rental was entered at so much 4 year, 
but because they were too poor you could not collect it 
•very year, and when the well was made you oould collect 
it every year?—Yes. 

37. Q. So iu that oaso you secured a certain enhance¬ 
ment ?—-Yts. 

38. Q. So if on an average the rent roll was Rs. 500, 
probably before the well was built, you might collect 
its. 300, and after the well was built, you might collcot the 
whole Rs. 500? —Yes, that would be a benefit, but I get 
no allowance from the Government. 1 say I got nothing. 
I wus told by the Settlement Officer he would not give 
me auy allowance. 

30. Q. Were you assessed at 50 per cent, or 45 per 
cent., or what ?—I do. not quite remember just now. 

40. Q- (Mr. Roberts) You may not have been fully 
assessed ? — It may have been so. 

41. Q- When did your estates come out of the Court of 
"Wards ?—Fourteen years ago. 

J2. Q. When was the settlement made ?—About seven 
years ago. We always remain in the dark whether such 
allowances are made or not. 

43. Q . Cannot you get the information ?—How can wo 
get the information : We have to file an application and 
get copies of those returns and all that takes time. 

44. Q, Are not you called before tho Settlement Officer 
and the thing explained ? Does not the Deputy Collector 
always come round and see what the jama is and what 
the proposals of the Settlement Officer are P—It is only 
when he takes an agreement that we are informed that so 
much jama has been fired in this way. 


45. Q. (Mr. Muir-Mackenzie).—Arc you informed 
when the jama is fired that it is made up of so much 
jama on the full rental and that so much allowance is 
made for improvements ?—No. 

46. Q. Would you like to havo that information P—Yes. 

47. Q. (Mr. Rajaratna Mudaliar.)— Have you to pay 
for copies, if you want to take copies ?—Yes, we have to 

Pay- 

48. Q. (Mr. Muir-Mackenzie.) —It zamindars under¬ 
stood that they would get an allowance for improvements, 
do you think they would make many more wellB F—-It 
would be an encouragement to a certain extent. 

49. Q. Do you think it will double the number of 
well,. P — Yes ; I cannot say that wells will be-dug by every 
landlord, but it will be some encouragement for them. 
There ie another matter which I wonld like to say a few 
words about and that is this. If a cultivator builds a well, 
other Kushtkars who have got fields adjoining to that 
will irrigate them from that well and they are entered as 
irrigated in the papers of the patwari and are assessed as 
irrigated in the settlement also, and according to that 
assessment we have to pay revenue. 

50. Q. (The President.) —There is nothing left over you 
mean?—lea. That is to say, we are made to pay heavily 
ou account of the improvements made by the tenants. 

51. Q. Do not you raise tho rental ?—How can we ? If a 
tenant builds a well, we do not enhance the rent; we cannot 
do so. 

52. Q. (Mr. Rajaratna Mudaliar.)— The owner of 
the well probably gets some remuneration from the 
adjoining landholders P —No ; he does not get auy; that 
is not the custom of the country. All other Kashtkars 
have a light to irrigate their fields from that well. 

53. Q. You do not get a wet rate from the other 
Kashtkars ?—No ; we cannot do that ; it is against the 
law. We oan only enksnoe the rent after seven years. 

54. Q. Y on enhance the rent after seven years ?—Yes. 

55. Q. Do not you enhanoe the rent of the adjoining 
landholder p —No. 

56. <2. Only the owner of the well ?—We cannot enhancs 
on any of them. 

57. Q. At the end of seven years you say yon enhance 
the rent on account of a well ?—No, not on account of a 
well. We have a right to enhance the rent even if there 
be no iv ell. 

58. Q. (The President.) —Have you any other points you 
would wish to lay before us P—No. 

oil. (j. (Mr. Muir-Mackenzie.)—You said you do not 
waut a canal iu your district ?—Yes. 

60. Q. Amongst other reasois, beoanso even if the jhils 
failed, you could dig kaeheha wells?—l’es. 

61. Q. Are not there many places where hachcha wells 
cannot be dug?-It is only in sandy land that a kavheha 
well cannot, bo dng. 

6_2. Q. Have you got a large proportion of sandy land? 

lrs, but that land does not require much water, 

63. Q. Does it get a crop even in a bad year?—Yes. 

64. Q. Did you get a crop In 1896-97 ?—Yes, we <-ot 

some crops in irrigated land. r 

65- Q- The hhur lands you mean ?—Yes. The cultiva¬ 
tors of hhur lend do not try to irrigate their land. 

66. Q. It seems to have been found in all the United 
Provinces that wherever a canal has been introduced 
the people have taken the water from it und have 
abandoned their wells ; nor has there been any suggestion 
that the canal water should be removed sdiI that they 
should revert to their wells. The people, in fact, have 
begged that the canal water should not be taken away. 
Do you think your people, if a canal was taken into your 
part of the country, would regard things in a different 
light to the people in other districts ? - Yes, because at 
present they do not have to pay any duty ou water. 

67. Q. But they have all the expenso of raising water 
from the wells ? — That is true, but ivheu there are three 
or four men in a family they can do it by themselves. 

68. Q. (The Preside't.) — You will want more bullocks f 
—I do not b'lieve there will ho an extra number of bullocks 
required for this purpose. They generally have one or two 
pair of bulluoks and they can do it very well with these. 
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Witness No 22. — Mb. Ahmhd Husain, Well Supervisor, Department of Agriculture, Lucknow. 


(To the Presidential have been employed in the 
Department of Land Kecords and Agriculture to 
supervise tbe sinking of wells for 17 months. Before 
that I was an overseer in the Public Works Department, 
Bailway Branch. I was first appointed in 1880. I have 
made 182 well borings in 11 months in 20 districts. 
Of the 182 borings, there were only 32 in the Court of 
Wards and Government Estates, 8 for tho department 
and tbe rest were for zamindars. One boring takes three 
to five days in sandy soil; in hard soil it takes as many as 
20 days. In the 182 borings 120 wells were successful and 
62 were not. The applications for borings have ranged 


from 4 permen6cm to 19 per mensem. The work can go Mr. Ahmed 
on all the year round, but lain of course interrupts it. I Musain. 
am now training two men for this work. There are at ~~ 
present ten borers with ten sets of tools which, cost Its. 420 »8th Nov. U.. 
each. None of these borers will go through block kunkur 
or rocky soil, and we require a better tool for that. Our 
boring pipes are 2} inches in diameter. 

2. Q. How can you tell where to bore P—I judge this 
from soil conditions and from neighbouring wells. I also 
get consulted as to wells which are defective. I gave advice 
regarding 180 wells and have cured defects in cases in 
which my advice has been acted upon. 


Witkbss No. 23. - Mb. F. Clayton. Executive Engineer, Kutnaon Government Estates. 


1. Naini Tal district, known as Tarai and Bhabnr, the 
Bltabar being the dry traot between the bills and the 
springs, and tho Tarai the tract situated just below the 
springs. Two years’ oontinual touring during tbe months 
November to May aud repurte during other months. 

2. Tbe average rainfall in each month of the year in 
this district during the year ending 30th September 1900 
and 1901 as por statement appended. 

3. (1) No, except, that there is difficulty in maintaining 
tenants in the Tarai owing to tho unhealthy climate. 

(5) Water is utilised to ahout its limits; any further 
extension (and that can be but small) depends on saving 
water. 

(6) Lack of energy more than lack of capital. 

(7) No. 

4. No such works; all are don e by Government. 

6. There is nothing of the sort here ; the whole »y-tem 
differs from other parts, inasmuch as Government is the 
immediate landlord. 

Irrigation cannot he extended except to a very limited 
extent, but no such tiling can happen, aa practically no 
village is started without irrigation. In the liliabar land 
will not yield without irrigation aud in the Tarai tenants 
cannot be obtained without it. If there were water to 
spare tho people would be glad to use it all, but whether 
the already very damp soil aud climate of the Tarai would 
be improved is very doubtful. I should say tu»t if we 
could induce the people to be careful of tho water they have, 
drainage is more needed than extension of irrigation. 

if .—Canale of Continuous Flow. 

1. In the Bliabar irrigation is absolutely necessary to 
get crops. 

In the Tarai tenants would not ho attracted without the 
prospect of high profits from the rice crop. Usually there 
is no great demand for water during the rabi as crops will 
flourish without; if the winter rains fail or are badly distri¬ 
buted water becomes necessary. But the great crop of the 
year is rice for which they need all the water they can get. 
even in years of ample rainfall. Indirectly, therefore, 
irrigation is necessary to get mops at all. 

8. The whole crop is due to irrigation, in the Bhabnr 
absolutely, and in the Tarai because tenants would not be 
found if there were no rice crop. 

9. (1) In Kashipur pavguna about Re. 1 on area aotually 
irrigated occupier's rate. In all othor parganas water 
revenue is part of the laud revenue. 


Mr. F 
Clanton. 


(Replies to prin'ed questions.) 

A. — General. were no masonry works, and no means of regulating the 

amount of water turned into these so-called canals, which 
were more properly misguided rivers. A big flood broke -• • 
tbe earthen dam, but all smaller floods were turned into the 28th Nov. 02. 

“canals” in full volume. Gradually the old river channels *-- 

got choked up from disuse, and then if a heavy flood came 
down tho channel was no longer able to carry it, and as even 
the original river was only cut out of the level country, 
this meant much flooding of land. 


The chief aim of myself and my two predecessors lias been 
to re-opm the old river channels, providing proper masonry 
regulators or falls at the beads of the canals, and giving 
masonry heads to them so that floods may pass down the 
rivers and only the quantity of water actually required be 
taken on to the watersheds ; though evon these it Is difficult 
to work properly, as many of the heads aro deep in tree or 
grass jungle, far from villages and men fear to live there. 

I cannot say that this old system has actually caused any 
deterioration of the soil, though it is unlikely that it wa* 
improved, or that the ill-health of the people Is due to this 
alone, though I have little doubt that tho latter may be 
somewhat improved by improviog the auoient and pernicious 
system of irrigation, by which no drainage lino remained 
unchoked by bunds. Tbe spring level is already high and 
must necessarily always be so ; it is practically impossible 
to say how much wo can reduce it by opening out the drain¬ 
age lines, though the general state of the country must be 
thereby improved. Salt effloresoence is unknown. 

C .— Canals of Intermittent Flow. 

12. I have answered ns if all canals were of permanent 
flow ; practically they are so, as the bunds aro in small rivers, 
and are mado up again at once if they are breached. 

There is only one which may be said to be of intermittent, 
flow, viz., tho Kilaoii Canal taken out of the Jlhela river. 
It is hut ii small gui really aud is only used when the winter 
rains arc short. Being a mere gttl, the questions cannot 
well be answered. 

As regards the manner in which the supply Is maintained 
in my canals, I may briefly state that in tbe liliabar small 
bunds are made with “ putas,” i,e., three poles set like the 
angles of a pyramid. These are set up in a line and boulders 
placed round the legs, and the face is then filled up with 
brushwood till tbe necessary supply is obtained. Of course 
these get washed away in every flood of any size and are 
renewed as soon as tho flood goes down. As the heads are 
placed in hill torrents, no more permanent method can well 
be used. For the Tarai I have already described the system. 

14. (1) If the rains are late in coming the rico crop partly 
fails as it haH to be sown lato. 


10. Government, the landlord, pays for all new gvls. 

11. The Tarai is peculiar in its climate and conditions 
The spring level is high and must a>ways necessarily remain 
high owing to tho nature of the country. The springs from 
t tie hill drainage rise at the ood of the gravelly soil of the 
Lbubar, and throughout the Tarai there is at a short distauce 
below the surface a water-boaring stiatum, in many places 
becoming actual quicksand. There used to be^ extensive 
swamps in a few places which were drained before the 
Mutiuy by Captain Jones, and since then there are few 
swampy places that need be drained, any which exist are 
above tbe lme of cultivation. 

One groat source of evil is that the system of irrigation 
has, as long as there has been cultivation, consisted of put¬ 
ting earthen dams in all the smaller rivers, which were 
consequently entirely turned on to the watersheds (where 
such exist in this complicated network of channels.) There 


(2) If they oease early there is usually but slight loss. 
What affects the country more than direct rainfall is the 
relative discharges maintained by the hill streams ai)d the 
Tuai springs. (Rainfall may begin late or end early, but if 
sufficient to maintain the springs no great harm can be 
done. 

15. No well irrigation. 

20. Maintenance is all douc by Government in the Tarai 
even to tbe clearances of the village guls. No legislation 
required. The approximate annual cost per acre irrigated 
in the Tarai and Bliabar Estates is Jds. 1-8-0 aud Re. 1 
respectively. 

21. Many of the old Tarai canals were constructed by 
private persons, but there were so many disputes in connec¬ 
tion with the matter that Government deputed Captain 
Jones to enquire into such cases aud come to some arrange¬ 
ment with the samindars. This was about 1848. Finally 
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Govcrmmmt had to lake over the canals, and owing to tho 
failure of zami iidars gradually to take over the land also 
and work it directly. 

22. No. 

D. — Tanks. 

23. There are no tanks. 

F. — Wills. 

There are no irrigation wells except a few kachcha wells 
worked with dhenkhes by kunni cultivators for small 
patches ot garden, and these might be counted on tho 
lingris. 

In tho west of the Kashipur pargana where there are no 
rival's from which irrigation can be effected (A 7 . Tl .—This is 
not. pait of the larai proper,! well irrigation might be used 
if the cultivators can be got to adopt it. 

Within a few miles of it, in the Moradabai district, 
kachcha wells are a good deni used. 

In the T irai proper well irrigation would he easy, hut the 
cultivators are far too lazy (largely owing to ill-health! to 
nse any but limy irrigation. In the Bhabar water is too far 
below the surface; the people depend on tho canals oven for 
their drinking water. 


Statement showing average rainfall in each of tie follow¬ 
ing pargunas in the Naini Tal district during the 
years ending 30th September 1900-01, 
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8-15 
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1. Q [The President.) — Yon are in the Naini Tal 
district? Yes; I am north of Bareilly, Pilibkit, llampur, 
and Moradabad. 

2. Q. You do not go where the Sardah comes oat?—Yes, 
from there to the end of the Naini Tat district. 

3. Q. I see yonr rainfall report, shows great varia¬ 
tions? -Yes; it increases going eastwards. 

4. Q. Do the people take water every year steadily 
whether there is heavy rainfall or not ?—Yes; they do not 
take it quite so freely when thore is heavy rain in tho tend ; 
in the Buubar they always take it; they require it tor grow¬ 
ing any crop. 

fl. Q. That applies to rabi os well as Icharif P—Yes; 
everything is irrigated. 

6. Q. iMr. Roberts) - Bhabar soil is stony and water 
runs down in the form of a sieve P--Bhabar is dry country 
at foot of the hills whore water all sinks down ; there we tap 
the hill streams and bring them out in masonry channels ; 
we tap small streams ugam for tho Tarai. Bhabar has a 
very small depth of soil. 

7. Q. (The President.)—Is extension of irrigation 
possible there ?—'iVe have reached our limits ; we cannot do 
more except by saving water and the pahari cultivators 
will want leaching for a lung course of years ; all depends on 
them. 

8. Q. Are there pukka water-courses P —Yes, in the 
Bhabar. 

9. Q And of very high velocity ? —Yes. 

10. Q. You utilize pretty nearly all tho wator available? 
—Yes, in Naini Tal practically the whole of tho wator avail¬ 
able is used. 

11. Q. Do these canals pay themselves?—They pay 
very well, but they arc not like ordinary Irrigation Depart¬ 
ment work ; they come under the Revenue Department. 

12. Q• (Mr. Mui'- Mackenzie.) —What has been the 
expenditure on canals ?—Half a lakh a year. 

13. Q. How were they made?—Sir Henry Ramsay 
made these canals as he got extra rovenuo. 

14. Q. There is no capital account ?—No. 

15. Q. (Mr. lioberts.) — There are no zamindari rights 
in the soil?—The present system is very well suited to the 
bill-'J.an, 

Hi. Q (The President.) —You say in your note.: “If 
we could induce the people to be careful of the water they 
have, drainage is more needed than extension of irrigation ”? 
— Yen; not drahige of jhils of which there used to be some 
very large ones. These were drained about the tune of the 
Mutiny. Now, os irrigation has been carried on by damming 
the streams with earthen bunds and turning the whole of 
the stream on to I he watershed, what is most wanted is to 
put in falls and regulators so as to turn flood water down 
the proper channel of tho stream and only take into the 
canals what is really wanted for irrigation. 


17. Q That means a great deal of clearance of these 
channels?— Many of them have become blocked; weirs 
have been put at the head of some canal. 

18. Q. What i9 the discharge in the cold weather of the 
rivers yon utilize?—Tn the Tarai the biegest one has a 
discharge of about 150 cusocs and drops to 60 or even less. 

19. Q. That is subject to very beavv floods P—Yes. 

2 >- Q That would require a massive work?—We built 
one fairly big one; wo have not so fur taken up any of 
the big streams in the Tarai, bocause the work is too expen¬ 
sive. 

21 Q. Have you kachcha bunds in the big streams? 
—No. 

22. Q. Is there water going down ?—Yes ; it is used up 
lower down ; in most of the big slrcams the water is so 
low down that we could not use it in the Tarai. 

23. Q. What is the largest weir you have made in these 
streams P One hundred feet wide. 

24. Q. Have these operations made a sensiblo differ¬ 
ence in the sanitation of the Tarai P — It is difficult to say; 
thore is a good deal of lice cultivation which most be pretty 
unhealthy. 

25. Q. Is there much swamp left?—There is very little 
extensive swamp left; in rioo cultivation it is pruotically 
all swamp in the rains. 

26. Q. ( Mr. Roberts .)--The proportion of cultivated 
area to the total area is small in the larai?—Yes, they 
won't break up land unless there is water and we oanuot give 
them more water. 

27. Q. (The President.)—You have not utilized the 
bigger streams?—No. 

28. Q. Are there any deliberate operations for improv¬ 
ing the health of the placo ?—The only way in which it is 
being done is by keeping on cultivation, and of course we 
give thorn drinking wells as far as possible. 

29. Q. There are no extensive jungle tracts with 
swamp ?—No. 

30. Q. How is money obtainod for these works ?—It is 
a provincial fund. 

31. Q. (Mr. Muir-Mackenzie .)—Havo you as much 
money as you want P —Yes. 

32. Q. (Mr. Roberts.)— Is it not a Tarai fund P—Yes, 
as oppo-ed to Imperial it is Provincial ; but it is not a 
Provincial Public Work. 

33. Q (The President.) —You know tbo place where the 
Sarriab issues from the bills ?—-Yes. 

34. Q You must know not only tho Tarai and Bhabar, 
but the bill districts of Naini Tal ? — I know a little about 
them. 

33. Q. Have you ever heard of a valley where water 
could be profitably slocked for irrigation purposes iu largo 
quantities P—The outer hills are very rotten ; you might 
manage it further in. 
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36. Q. Are there such places ?—Mr. Watts says there 
is a tine place on Alaknanda. 

37. Q. Onr impression was that there was no such plane ; 
the slopes were so very steep ?—We use tho Bhim l'al and 
Satb Tal a little, but they are small; for any others you 
would require a very high dam and the soil is very bad. 

38. Q. ( Sir Thomas lEgkam.)— I understand yon are 
Superintendent of these canals P—These are Government 
estates ; there is a spoeial Superintendent in charge of them. 

I am lent to the Revenue Department to do the engineering 
part of his work. 

39. Q. Is there a regular snm of money set aside for 
the expenditure on this work P—Yes. 

40. Q. How mnoli in the Terai and Bhabar P—About 
one lakh a year; that includes heavy repairs of the 
improvements that we are making. I have got roads and 
buildings too. 

41. Q. That lakh does not include your pay on establish¬ 
ments P—No. 

42. Q. What is tho irrigated area ?—About 50,000 to 
00,000 acres in llhabar, and in the Terai it is very much 
the same, 

43. Q. Is irrigation increasing ? Yon have been working 
for many years. How does it compare with what it was 
20 years ago P—What wo are doing is not so much increas¬ 
ing as securing what we have got. 

44. Q. How does irrigation compare with what it was 
20 years ago ?—I have not got the figures. 

45. Q. (The President.)— Have you boon long them P — 
Three years. 

4C. Q. ( Sir Thomas Hicjham.)— Has there been any 
increase P—In certain localities there has been ; for instance, 
near Moradabad. 

47. Q. It is not possible to increase further?—Tho only 
piace where we have water is in the south-west. 

48. Q. Is there any uncultivated land thorc P—No. 

49. Q. I suppose you do not have to provide relief pro¬ 
grammes ; have you P—I have provided a small one. 

60. Q. Have they ever had famine there P—No. 

51. Q, (Mr. Muir-Mackenzie?) —For what proportion of 
the population P—On the revised census figures it amounts 
to 4 02 ; they are asking for more. Tho only place that has 
suffered is Jaspur in the west part of Kashipnr. I 

52. Q. (Sir Thomas Higham.)— What are the works 
which you have proposed—canals or roads P—Canals are 
so small; I have put in roads. 


53. Q. Is there anything in the shape of a tank for hold- jy r _ p. 

ing up water P—No, except in Kasbipur Pergunnah, where Clayton. 
there are some small ones, and these they fill from canals. _— 

54. Q. Are they used for irrigation P—Not to any great 28t h Nov. 11 2. 
extent, because they want water delivered in the Terai at a — 

high level, so as to do flow irrigation ; they will not lift. 

55. Q. Are you making masonry heads in the Terai P— 

Yea. 

56. Q. Do you put in a weir below it ?—We generally 
put in a weir first. 

57. Q. Masonry headB?—Yes, and later on put in the 
heads. 

58. Q. Are they falling weirs and shutters P—I have 
some, hot I am not very well satisfied with them. It is very 
difficult to get your heldars to work in tho rains; many of 
the heads are buried in jungle and the men are afraid to 
stop there on account of wild beasts. 

59. Q. 1 suppose you must have come establishments 
where von have a regulator ?—Yes, but the difficulty is to 
keep them there. 

60. Q. (Mr. Muir-Mackenzie .)—Has there been any 
objection raised to the extension of cultivation in the 
Terai ?—No. 

61. Q. Have you any difficulty in supervising these small 
operations extending over a large tract P—There is a great 
deal of difficulty. 

62. Q. Does the efficiently of the system suffer on acoount 
of this difficulty ?—It is very hard to make it more effi¬ 
cient till the olimaie grows better in the Terai. 

63. Q. Is the expenditure considerable P—No ; it is not 
bigb. 

64. Q. Would it be safe to infer that the Irrigation 
Department could manage and supervise small works distri¬ 
buted over a large area without inordinate expense P—If 
you have them under control, it means a good deal of es¬ 
tablishment. Our [difficulty in the Terai is to keep onr 
establishment on their work, 

65. Q. In spite of these difficulties tho system is fairly 
efficient P—11 is only fairly efficient. 

66. Q. It does a good deal more than pay its way P— 

Yes. 

67. Q. (Mr. Roberts.) —Thero is a large revenue ?— 

About I lakh is obtained from tho Terai and 1£ from 
Bhabar; that is net, and includes land revenue as well as 
water revenue which is not separately assessed. 


WiTJfBSS No. 24.— Babu Sei Ram, Rai Bahadur, Assistant Engineer, Ganges Canal, Meerut. 

( Replies to printed questions.) 


A. — General. 

1. Meerut aud Muzaffarnagar districts, 
of a sub-division for tho last 4j years. 

2. Meerut 
Muzall'arnagar 

3. None whatever. 

4. No such works 
my knowledge. 

5. * 

6 . * 


I held charge 


’ | Separato list attached. 


constructed in these two districts to 


10. Very small, generally incurred by the cultivator. 
No security. 

Yes : — 

health of population in wet seasons. Produoe of 
land decreased by too profuse irrigation. 
y-'Rcmedy. Better system of drainage and frequent 
closures of Government channels. 

V-Canal irrigation is practised in these two districts for the 
lest iifty years and the evil is of the same standing. Drain¬ 
age of the canal-irrigated land is as necessary as the irri¬ 
gation itself, but it should not bo overdone. 


Babu 
Sri Ram, 
Rai 

Bahadur. 
28th Nov. 02. 


B.—Canals of continuous flow. 


7. As follows :— 

(1) Double. 

(2) 50 per cent. 

(3) As follows : — 

(а) No inorease but decrease sometime*. 

(б) 100 per oent. 

(c) No crops without irrigation. 

8. Yes, as under :— 


(1) 25 per cent. 

(2) No crops without irrigation. 

( 1 ) * * 

( 2 ) * * 

(3) 

B P 


I have no experience of the irrigation classed under 
heads C and L), 

E .— Wells. 

34. For the whole area under reply. 

(1) 15' to 20'. 

(2) From springs and percolation, both, (a) and (h) 

No saline, or liable to fail at any time. 

(3) 11s. 200 for good pakka well. 

(4) A well—constructed pakka well will stand for fifty 

years or more. 

(5) Oharas (leather bucket). 

(6) 50 kachcha bighas—eBout 10 acres. 

(7) 25 ditto = about 5 acres. 

35. Asunder:— 

(1) Double. 

(2) 50 per cent. 



INDIAN IRRIGATION COMMISSION: 


Bahu 
Sri Ram, 
Rai 

Iiaha.tur. 
28th Nov. 02, 


(3) As follows:— 

(a) No increase, but decrease sometime*. 

(i b) 100 por cent. 

(c) No crops without irrigation, 

36. Yes, as under:— 

(1) 25 per cent. 

(2) No crops without irrigation. 

87. 

( 1 ) * * * * 

( 2 ) * * * * 

38. Whole paragraph. No. 

89. * * * * 


40. Very few. In the vicinity of canals no kachcha well 
will stand. 


If. B.— The replies io paragraph# for which I can give no information 
hare been left blank. 


Rainfall of 1901. 


Month, 

Chitaura, 
Inspection 
House, 
Muza War* 

nagRT 

district. 

Sanlhana, 

Inspection 

House, 

Mourut 

district. 

Remark#. 


Inches. 

Iiiche#. 


January 1901 . 

2-3 

2-1 

1 have no previous 

February „ . 

0-3 

0-3 

records with me. 

March „ . 

1-6 

1-3 

If average rain- 

April „ . 

00 

o-o 

falls of any num- 

May „ . 

00 

o-o 

her of i cars is re- 

Juno „ . 

0-5 

0'4 

quned it may be 

July ,, • 

8-0 

8-8 

prepared in bee- 

August „ . 

11-7 

13-4 

retariat Office. 

September „ . 

23 

OS 


October „ . 

0-4 

0.0 


November „ . 

o-o 

o-o 


December „ . 

0-2 

0'5 


Total 

27-3 

27-1 



1. Q. (The President.) —You have been 32 years in the 
Irrigation Department.?—Yes ; I have been on the Upper 
Ganges, Eastern Jumna and Agra canals. 

2. Q. You are now in the Meerut Division P—Yes. 

3. Q. What proportion of land is irrigated in your 
sub-division P—It varies from 20 to 100 per cent. 

4. Q. Havo you reduced much tho size of the outlets P— 
Yes. size has not been reduoed so much as the number of 
outlets. 

6. Q. And have you effeoted groat ooonomy of water P— 
I think so. 

6. Q. What do you mean to do with the water?—We 
have done away with tho tatils and we are going to improve 
the irrigation duties. 

7. Q. Have you made any experiments as rogards loss 
by percolation P—No, not personally. 

8. Q. You say in answer to question No. 11—“Canal 
irrigation is praotioablo in theso two districts.” Where it is 
overdone why the percolation water is not used for irriga¬ 
tion P—In famine years the drainage gets dry and then 
the (land is useless. You want water in these jhilsiot 
village purposes. 

9. Q. Do you fill village tanks P—Yos, 

10. Q. Do they get it froeP—Yes. 

11. Q. Have you ever had regulators put into drains P— 
At one or two places. 

12. Q. Havo you ever planted themlwith the object of 
irrigating from them P—We have nothing to do directly 
with that, but the cultivators do it and wo have not 
forbidden it; in fact, we encourage it. 

13. Q. Tho country you are in was largely irrigated by 
wells before a oanal came in ; is there any well irrigation 
there now P—Very little. 

14. Q. Have you ever heard any complaints among the 
poople that they would like a return to thoir wells P—No ; 
they say the wells are spoilt; in some cases this is tine; 
not in others. 

15. Q. Do you think, where there are a great many wells 
if you close some of the rajhahas, that the people would 
complain very much P—Yes, thoy would; if you removed 
tho outlets, they would hold off for some years. 

16. Q. You havo been on the Eastern Jumna Cana!?— 
Yes, in Saharanpore. I have some experience of tho evils 
of irrigation. 

\f~T7. Q. Do you think it is over-irrigated in Saharan¬ 
pore?—Yes. 

U-tS. Q. What'part of Saharanpore P—Nduiuti. I havo 
landed propertyjthere. The population is deoreasing year 
after year. 


Vl9. Q. You must have seen a good deal of land that 
was covered by reh. Has any of it been improved by drain¬ 
age and become fit for cultivation P—No, reh land never 
getsjietter, unless you put on manure or silt. 


N '20. Q. (Sir Thomas Rig ham .)—Have you got any reh 
in your sub-division P—Vory little. 

V 21. Q. And in other sub-divisions?—In Etawah. 
Mainpur and Aligarh a third or a quarter of the whole 
area is covered with reh. 

*V^22. Q. Have you been making any drains P—Ono or two 
small oneB; they aro not wanted. 

v/23. Q. Yon say in yonr note that you want a better 
system of drainage? - The outfall is limited. 

Q. Is the country water-logged ?—Meerut Division 
is very well drained ; some drains require to be widened or 
deepened. 

26. Q. How much do you irrigate there?—Our average 
is 50 to 60 per ceut. of tho culturable area ; in some cases 
80 to 100 is done; in some 10 to 20. 

26. Q. I suppose in some oases they irrigate more than 
100 por oent. P—No. There was a question raised yesterday 
about puddling, I should like to say that I lave no faith 
in it. Various systems are employed ; sometimes walls of 
puddle are built in the banks, and sometimes the perimeter 
is puddled. Former is the better system. There is great 
waste from the goals ; sometimes amounting to 25 per 
oent.; the question is under consideration how to save 
the water wasted from the goals. Wo have no power to 
repair the gools ; that is, we could repair them at Govern¬ 
ment expense, bnt could not recover the cost. That 1 
think is worth consideration ; power should he put into our 
bands and the establishment increased to look after aDd 
keep them in repairs. 

27. Q. (Mr. Rajaratna Mudaliar.)~~ What is your 
total irrigated area P—Something over 2 lakhs of acres in 
the year in tbo whole division. 

28. Q. What is your staff of patrols P—Sixty-two patrols, 
13 ftmius and 2 zillndart. 

29. Q. I suppose a considerable portion of your time is 
taken up in supervising the work of these people P—Yes, 
certainly, in checking measurements, etc. 

30. Q. Would it not be an advantage if you were re¬ 
lieved of the work and if it was transferred to the Revenue 
Department P—We should lose interest in the work. This 
is a question,that I think should be separately threshed 
out. 

31. Q. Your staff could bo transferred; could they not ?~ 
We would require persons to look after the ohannels ; they 
are liable to breaoh ; at the same time the measuring staff 
might go to the Revenue Department. A complaint has 
been made on one subject ; it is said that if one field in a 
block is irrigated, the whole block is assessed. 




Suites of evidence. 


Witxess No. 25._ Mb, F. Bull, Executive Eugineer, Rohilkhand Canals. 

(Replies to printed questions .) 


Mr. F. B. 
Bull. 


A. — General. 

A. —1. Parts of the districts of Bareilly, Pilibhit, apd 
Naim Tal (Terai). 

Three months’ experience in charge of the Division. 

2. A three years’ average gives monthly rainfall — 


(2) From channels constructed and maintained by the 28th Nov. 02. 
zamindarn and cultivators, a large proportion of —— 

the irrigation being “ lift." 

(8) [a) In such years the bunds will often not be 
made at all, and if made, supply is maintained 
from December to June. 


January . 

• 



Inches. 

09 

February . 

• 



J-8 

March 




0-5 

April 



• 

0-3 

May 




1-2 

June . 




4'5 

July 



• 

18'8 

August 



• 

15’9 

September 



• 

93 

October 




02 

November 




0-2 

December 




07 


B. 9. (4) Figures taken from revouue reports show— 

(1) lie. 0’97 by the cultivator to Government. 

(8) Re. 010 by the owner to Government. 

The rate being assessed on the area actually irrigated 
during the year. 

C. —12 (1) In answering this question I am referring 
to the irrigation effected from temporary earthen builds 
made up on the Oavor, Dhora, Sankha, Dcoraniau, and 
tvuli rivers in the Bareilly district. 

The bunds are made up after the rains, i.e., in Novem¬ 
ber, and remain up for varying periods according as tho 
first tiood in the river is a high one or not. 


(5) All the year through the bund being made up 
several times during the rains to supply 
water for rice, the supply would be very 
precarious from March till the rains broke. 

( e ) Supply would bo very precarious from October 
to March and non-existent after March 
until tain fell. 

16—17. There are practically no wells in the area 
concerned. 

(1) By tho cultivator to Government, Re. 0‘4. 

The difference between this rate and the average rate on 
the continuous rnnniug canals is due to tho fact that the 
larger proportion of the area irrigated is under ra ’i orops, 
the supply falling too soon for sugarcane, and th? bund 
not usually standing long enough to give water for rice: and 
to the fact that the proportion of “ lift " irrigation is large. 
The rate is assessed on the actual area irrigated during 
the year. 

20. TLe construction of the bunds and their maintenance 
is paid for by Government: this includes their reconstruc¬ 
tion if necessary owing to failure of tho rains : tho clearance 
and repairs of channels (with the exception of a short length 
of four miles maintained by Government) is paid for by the 
zemindars. The average annual cost to Government is 
Re. O’l per acre on an area of 17,300 acres. The system 
works fairly well ; we have occasionally to enforce the pro¬ 
visions of tbe Canal Act with reference to the clearance of 
guls, but no further legislation is necessary. 


1. Q. (The President.)— How long have yen been on 
the Rohilkband Canals?—A year now. 

2. Q Where were you before P—I was on the Fatehpur 
Branch. 

3. Q. In what districts arc these Rohilkharid Canals? — 
In Naini Tal. Pilinhit, Bareilly, and a small one in bijnor. 

4. Q. How many sub-divisions have you?—Two and 
tbe Bijnor canals. 

5. Q. Who are your Sob-divisional Officers ?- One 
native temporary engineer, one native upper subordinate 
and also a native upper subordinate in Bijnor. 

6. Q. You have uo European assistant P—No. 

7. Q. is bijnor separate from the rest of your division ? 
—YeB, absolutely separate. 

8. Q. la there much extent of irrigation P—Very little ; 
25,000 acres in a good year. 

9. Q A gentleman in Allahabad spoke about the Kot 
Canal?—That is under the revenue authorities. 

10. Q. What is the canal you have to do with?—The 
Nagina. 

11. Q- The bulk of your irrigation is in Bareilly. How 
much is there ?—128,'>00 in a good year. 

12. Q. How much of that is rabi P —40,000 to 50,000. 

13. Q Do they take water steadily every year, dry and 
wet P—No; rail varies a great deal; they are keen on water 
for sugar. 

14. Q. Is that because your discharge varies largely ?— 
No; there is a good deal of moisture in the soil. 

15. Q. If you had more water, could you increase 
irrigation largely ?—Yes. 

16. Q. Have you got tatils ?—You will never get rid of 
la tils in Rohilkhand. 

17. Q. A large proportion of your irrigation is lift? — 
Yes, that is due to the irrigation direct from rivers iu 
which lift irrigation is three times as muoh as flow. 

18. Q. You say there never were wells in the country ?— 
Yes, the soil is sandy and there is no mota. 

19. Q. These canals are of old origiu ?—Yes, thoy were 
token from old zamindari goals ; tho rivers have been 
bunded since the country was known. 

20. Q, Is there any possibility of storing water in the 
Himalaya in the Terai? — I do not know ot any place. I 
tiave not been up very far. 

21. Q. Do you suppose that irrigation is less wanted in 
Moradabad than in Bareilly ?—I Uo not kuow Moradabad at 
all. 

22. Q. I suppose tbe Ramganga might be used in 
Moradabad?—It is a very unmanageable river lower down, 
I do not know about it up there. 


23. Q. Can you say anything of irrigation in Bijnor? — 
Tho whole district was examined by Mr. Riddell. 

24. Q. Has there been a recent enquiry P— Yob, the report 
wont to Government in 1900 when I was at home. 

25. Q. (Sir Thomas Righam.) — DoeB your division 
include the Rohilkhand C.inal ?—Yes, and the small canal 
for Bijuor— two small ones. 

26. Q. What sort of canals are they P—Ordinary canals 
with permanent heads and weirs. 

27. Q. Does your reply R to C 12 refer to the Bijnor 
Canal P—Rohilkhand only. One of the Bijuor canals ha* 
a permanent regulator; om> has a temporary bund, which is 
to be replaced. 

28. Q. You say in your reply to this question that the 
Rohilkhand canals are in fact all fed by temporary bunds? — 
Some of them; they are being replaced. 

29. Q. Arc they both on the same footing as regards 
assessment?—Exaotly the same. 

30. Q. The total area you irrigate is about 100,000 acres 
a year?—Yes. 

31. Q. And it is on that you get this Rs. - 97 paid by the 
eultivators ?—Yes. 

32. Q. Have these water-rates been in force a long 
time, or have they been enhanced P—They were enhanced 
about six years ago. 

33. Q. What is tbe - 10; that paid by the owners to the 
Government ?—Yes, owner’s rate. That is now abolished 
under the new settlement. 

34. Q. In consequence of the land revenue having been 
enhanoed?—Yes. 

35. Q. Does the oanal get any credit for the enhance¬ 
ment of land revenue?—I do not think so. 

36. Q. What rate do they pay on the Bijnor Caual P—The 
rates are tbe same. 

37. Q. One of our witnesses complained that on the 
Bijnor Canal rates wero charged whether the water were 
used or not. Is that the case F—No. 

38. Q. Ts there much involuntary irrigation P—The only 
involuntary irrigation is a certain amount from bunds put 
up in tbe river. Some people want it and some do not. 

39. Q. If they plough on it you assess themP—You 
have to. 

40. Q. And if they do not plough ?—No. I have had 
no complaints from the zamindar. 

41. Q. We were told it was quite the system there P— 
The man who complained to you never eent me any written 
complaint. There are two distinct rates on the Bijnor 
Canal—one for Government canals and the other for irri¬ 
gation from rivers where Government make up the bunds 
ooiy as required. 
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Lucknow, 1st December 1902. 


Witness No. 26.— Shaikh Inayat Ullah, Talukdar of Saidanpur, Bara Banki District. 


Shaikh (To the President .)—I am also Manager for Raja Mali- 
Jnavat mudabad in Sitapur and Klicri. There was no distress in 
IJUah. those districts in the famine years. Crops wero irrigated 

_ from rivers in kharif and kachcha wells in rati. Kachcha 

1st Deo. 02. well* Inst lrom 1 to 7 years. Relief works were started for 

_ labouring, not for agricultural, classes. The zemindars and 

tko cultivators do not approve of the proponed Sardah 
Canal; they dread the fees. Now they irrigate free of 
charge from jhils, tanks and rivers. They combine and 
help eaoh other, so they inour very little actual expense in 
irrigating their fields. Even in dry years they find water 
close to the surface near jhils. In some places where the 
laud lies water is found at a depth of 5 or 6 feet from the 
surfaces; iu other places the depth from the surfaoe is 


about 30 feet. I believe in well irrigation well water is 
best for irrigation of oane and opium. 

( To Mir. Muij'-lilackenzie .)— l ala-ays give leave to 
tenants to make wells ; and they always ask for leave to do 
so. I never take nazrana from them"; on the contrary, I 
give them help, wood, etc. If a well fails I give them 
money to construct another and make no enhancement for 
ton years, At the end of ten years tho legal enhancement is 
taken. I recover the money if a well is successful. I often 
do this. Wells often fail, when supervision is not good. We 
get experts from Sluilijalianpur or Itauipnr and pay them 
twelve annas or a rupee a day. They do not make borings ; 
they have their own methods. I intend to try the Cawnporo 
man. 


Witness No. 27.— Chaudhbi Naskat Ati, Khan Bahadur, Zamindarof Ilardoi. 


Chaudhri 
Nas rat AH, 
Khan Baha¬ 
dur. 

1st Deo. 02 


[To the President.)— In the kharif season of 1897 there 
was great distress in my zamindari. The land is uneven bhur 
on one side, osar and matjar on the other. There is very 
littlo dumat. Kharif w as vury poor in 1897. We made 
many wells and tanks in tho rabi which was therefore good. 
Results from tanks were not good. There has not. been 
much increase in wells In Ilardoi. It is difficult to sink 
wells in the bhur tract. The opinion of the Cawnpr.re 
expert was found very useful and led to success in sinking 
wells. Wo made six wells on his advioc. The water* sur¬ 
face falls greatly in the hot weather; 15 to 20 or 30 feet. 
A canal is not so good as wells for irrigation. A kachcha 
well which can he made for Rs. 3 or Rs. 4 lasts 2 or 3 years. 
A pakka well costs Rs. 350, or kachcha-pakka, above water 
surface, Its. 200 or Rs. 250. A well waters about 15 acres 
in one season. One pur is worked by 8 men ; men do more 
work than bullocks. If the period of payment is increased 
and rate of interest deoreused, the cultivators would take 


takavi. I propose 4 per cent, interest. I never took ta/cavi 
myself. 1 do not know how it takes to recover la/cavi. 
Twenty years would he too long. Apart from advancing 
of takavi he would like to havo also assistance of experts 
in making borings and bricks. Some pakka wclis last for 
hundreds of years. Cultivators with small remuneration 
help each other in working wells. I.arger men use bullocks. 
There was excellent rabi in 1897, because help was given by 
Government and zemindars in making kachcha wells, etc. 
In 100 wells 60 were due to Government help. People 
depend for their own food on coarse millet owing to the 
scarcity of rain and means of irrigation. In one of my 
villages water is reached by 5 lilts (nadhas) from Guinti 
by means of Jieris. Each Tteri is worked by baskets. 
Each. lift requires one Tteri. Cultivators can give no 
security for takavi, and zamindars could not take the risk 
of standing security for cultivators. The tenants are in the 
hands of the bania who takes his share of the produce. 


Witness No. 28.— The Honourable Babu Sri R»m, Talukdar, Lucknow. 


Saha 
Sri Ram. 


\A- Q. (The President) — You own lands in OudhP—I 
own lands in Lucknow, Eyzabad and Unao. 

Q. What is your feeling about a canal being brought 
1st Dee. 02. into these lands P—l think it is not necessary. 

Q. Do yon think it would do harm P—Probably in 
some places tracts of land would get water-logged. 

4. Q. Are you familiar with the Doab on the other sido 
of the Gauges P—No. 

5. Q. Perhaps yon are aware that there has been canal 
irrigation there for 50 years ? —Yes, I know that. 

6. Q. If yon told the people there that they would have 
to go back to their wolls, they would not like the idea P— 
No doubt; it is a question whether our resources aro not 
sufficient,. 

7. Q. What do you think the poor people would say to 
it P—In one sense it would do harm to the labouring classes, 
because in the rabi season they are employed to water fields 
from wells and tanks, and if you run a canal through, they 
would loso their means of livelihood; from November on 
for a couple of months tboy got sometimes 2 annas a day 
in that way. 


13. Q. With vonr great experience of this country, do you 
think sufficient provision wonld be made against famine if 
wells wero extended and encouraged P—Yes. 

14. Q. Because you could not count upon the jhils P— 
No; jhils are becoming shallower day by day owing 
to the soil getting into them. Steps shonld be taken either 
by Government or in oo-operation with zamiudars to 
deepen these natural reservoirs of water. 

15. Q. It would he expensive ?—No doubt, but in some 
places it would not be very expensive ; something should be 
done in that way, otherwise in course of time a good many 
of the reservoirs will be lost ; some were veryjdeop, 25 to 30 
years ago ; now they only last for a single watering in the 
rabi ; formerly they ran up to the end of the hot season. 

16. Q. (Sir Thomas lligham) —Do you mean jhils or 
tanks?—Both ; by some process they are becoming shallower. 

17. Q. ( The President.) —A proposal has been made to 
dig a canal from the 8ardah, merely to carry water during 
the months of September and October to fill these jhils and 
low lands,and they would then be closed ; would that boa 
good thing ?—It would have to be seen if it was worth 
while incurring the outlay. 


8. Q. Was distress very great in 1897 in Oudh ?—Yes, 
in the western part, in Lucknow, Unao, Hurdoi and Rai 
Bareli. 

9. Q. In a year like that would the people like to have a 
canal P—Where advances were made people dug wells ; in 
inatiar land kachcha wells lust ; they do good service during 
the rabi, but during the kharif they are not much used. 

10. Q. You must count, on tho kharif being lost ?—Per¬ 
haps it would be in some places. 

11. Q. There Is not ranch rice P—In the eastern tracts 
there ie. 

12. Q,. The food of the people is wheat and barley ?—Only 
of the better classes ;tlie poorer classes live on millets, kudo 
and a coarser kind of rice. 


18. Q. Assuming it would be, do you think it would b* 
for the good of the country P—Not in these places. 

19. Q. And as regards Hardoi ?—Perhaps in some place*. 

20. Q. Do you think that the construction of pakka wells 
should he encouraged more than it is P—Yes. 

21. Q. How would you eot about that p —I think rules for 
advancing takavi should bo made easier,and there should be 
some provision on behalf of Government to eee that tho 
money thus advanced was really epcDt ou the object for 
which it was given. 

22. Q. Is there any provision?—No; zamiudars owning 
small lands take money, hut do not spend the whole on the 
object for which they take loans. 
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23. Q. In what way should it bo madeoasierF Would 
you give a longer time for repayment, or what ?—The rate 
of intero.4 should be lowered ; now money can be got from 
nmhajnns at 9 per cent, and the period of repayment 
should bo extended. 

24. Q. Up to tvbat time?—No hard-and-fast rule should 
be made; it should depend on the man’s income and he 
should get increased facilities. 

25. Q. Would you go up to 20 years ?—I think that 
is too long ; 15 would be enough. 

26 Q. (Mr. Muir-Mackenzie.) —Why is 20 years too 
long ?—15 is hall' the term of the settlement, though there is 
no particular reason why it should not be 20. 

27. Q. (The. President.) — Is it looked upon as a hardship 
that the dry land is assessed as wot after a certain time?—■ 
Yes, it is ; at the last settlement there were complaints on 
the subject; there have been cases in which allowances for 
making improvements were not properly granted. 

23. Q. (Mr. Roberts .)—The rules themselves are not t« 
blame ; are they ?—No. 

29. Q. During the currency of the settlement P—No. 

■ 39. Q. Then the whole benefit of the improvements in so 
f ir as it is assessed by inoraased assets is allowed for ?— 
Yes. 

31. Q. That is fair enough ?—Yes ; it is the application 
of the rule that I have to find fault with. 

32. Q. You can go from the Settlement Officer to the 
Commissioner. Are you not aware that in some cases an 
additional allowance has beou made on appeal ?—Yea. 

33 Q (The President .)—Have you any experience of the 
employment of the well borer from UawnporeP—No. 

34. Q. Have you beard about him ?—Yes. 

35. Q. It has been proposed to us in some places that in 
each zilluh there should be boring tools to help the people 
as regards sites for wells; do you think that would be of use 
to them ?—I think the experience of the villagers on tho 
point is sufficient. 

36. Q. They do not often make mistakes ? —No ; the notion 
prevalent among them is that, if they place earthen 
pots full of water on the ground on tho night of the 
JJewali and these are not dry in the morning, there 
is water in that spot. 

37. Q. (Sir Thomas Ifigham .)—Have you any tanks on 
your own estate P—Yes. 

38. Q. Have you spent any money in deepening them P— 
Ln some cases where I found there was not sufficient water 
for cattle. 

39. Q. Not for purposes of irrigation P—No ; the outlay 
would have been too great. During the famine of 1896- 
97 1 had two tanks deepened and one before that. 


51. Q. The expenso part of it is the business of Govern¬ 
ment ; leaving that out of the question, the good rabi you 
bad did not suffice to prevent the scarcity ; did it P—The 
rabi crops were uot cut till March and the scarcity lasted 
till then 

52. Q, Would not the canal have saved the kharf is 
what I want to know ? —It would in some places 

53. Q. Why? Could not the lands bo reached?—Yes, we 
have to place the disadvantages againsl the advantages. 

54. Q. I leave aside the disadvantages for the present. 
I wish to know if you had a canal whether the kharif would 
have been saved?—In the abstract, yes, it would have been 
saved. 

55. Q. Looking at tho question practically, would you 
not have got water on the fields to save it?—Yes. 

56. Q, And would that not have stopped the famine?— 
This happens at long intervals ; we have to see. looking at 
the intervening years, whether it is worth while spending 
so much money. 

57. Q. (Mr. Roberts.)— Was the scarcity due entirely to 
the failure of one kharif? —There were two things; we 
had in the preceding rabi too much min, and then there 
was a total stoppage of rains in the kharif. 

5S. Q. There was a partial failure of rabi and a total 
failure of kharif p - Yes. 

59. Q. (The President .)—You said wells were not used ; 
do tenants not water jowar and hajra from wells?—They 
generally grow kharif crops where they think well* 
cannot reach; they select the most useful places. 

60. Q. Do not they make kachcha wells to save this 
crop ?- Yes, sometimes they do, hut you cannot have 
them everywhere. 

61. Q. Where there is a well they would irrigate?—Yes, 

62. Q. Then there is no prejudice about wellsP—No: 
none whatever. 

63. Q. (Mr. Muir-Mackenzie.) —How soon was it 
known that tho kharf was going to fail?—13y the middle 
of August. 

64. Q. If by the middle of August a large amount of 
takavi had been given, would the people have made 
kachcha wells to save their kharif ?—I think they would ; 
the making of these wells takes from ten to twelve days. 

65. Q. When did they got takavi ?—In that year takavi 
was advanced long afterwards. 

66. Q. If they had received advances in August, would 
they have saved the kharif by digging wells?—Yes. In 
October rt was officially' acknowledged that there wag 
a famine. 

67. Q. (Mr. Roberts) —Would not zamindars know 
better than Government yvkat the prospects of the crop 
were ?—'Yes. 


liabv 
Sri ham. 

1st Dec. 01. 


40. Q. Was that done by famine labour ?—No, by my own 
tenants. 

41. Q. You say tho outlay would be too great ?—Yes, and 
then'again there Mejhih owned by different villager, and 
it is difficult to get the owners to co-operate. There are 
rules laid dowu in the village administration papers as to 
the cireuinstauces under which the people of a village are 
to have water. It is very difficult to settle the rights of 
the different parties in the case of jhils which are on the 
boundaries of several villages. 

42 Q. In the case of your own villages there would not be 
that difficulty ?— There are villages iu which I own only a 
portion of a tank. 

43. Q. Tn the case where you own tho whole would you be 
prepared to spend money in clearing it if yon got assistance 
from Government?—Yes. 

44. Q. Would it pay you ?—Yes, in the long run it would. 

45. Q. They deepened a lot of these during the famine? 
—-Yes, but it often happened that the tanks would uot hold 
water afterwards. 

46. Q. Is silt ever applied to fields as manure?—No; 
they do not often employ it in that way, hut it is 
used for garden purposes and for mangoes, etc. 

47. Q. Do they oairy it far?—Yes. 

48. Q. (Mr. Muir- Mackenzie.) —In spito of a good 
rabi yon had scarcity iu your district iu 1896-97 P—Yes. 

49. Q. Your wells only succeeded in saving the rabi F— 
Yes. 

60. Q. If a canal was brought, would it uot be of use in 
saving the kharif?— 1 think the proportion of crop that 
would be saved would not be equivalent to the expense of 
briuging it. 


68. Q. It is only from information supplied by them 
through the District Officers that the Government would 
know there was goiug to be a failure? —Yes. 

69. Q. During tho famino zammdars themselves msde 
many kachcha wells at tbeir own expense ?—Yes. 

70. Q. Tn some places qnite as many as Government?— 
Yes, perhaps. 

71. Q. At all events thoy made a large proportion ; you 
say, if Government lmd advanced takavi in August, it would 
have saved the kharif ; why did not the zamindars did 
kachcha wells themselves?—Those who could ailord it did. 

72. Q. And did they water the kharif ?—Yos. 

73. Q. Wbb any portion of the kharif saved ?—Very 
little. 

74. Q. As a rule, the zamindars did not exercise that 
amount of forethought that would have led them to build 
wells to save the kharif ?—Yes, in many oases they did not. 

75. Q (Mr. Muir.Mackenzie.) —Was the reason that 
they thought the wells they had would be CDougb for tl»» 
purposeP—No ; they expected rain daily. 

76. Q. (Mr. Rajaratna-Mudaliar.) —You said that in 
practice the concessions allowed by Settlement Officers are 
not as liberal as the roles permit; what means have you of 
knowing what concessions thoy allow p—They take the outlay 
and then take into consideration the area that is benefited 
by the outlay and make a calculation accordingly. 

77. Q. In your case did you know the calculation f—In 
my case they did uot allow anything. 

78. Q. Did not you appeal?—No ; I did not think it 
worthwhile. We know the result of the calculation, but 
not the process. 
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Bahu 79. Q- (Mr. Roberts.)— have any opportunity of 
Sri Ram. bringing before the Settlement Officer any improvements 
_ you have made?—Yes. 

1st Dec. 02. 80. Q. (Mr. Rajaratna Mudaliar.)— If mistakes are 

brought to his notion, docs not the Settlement Officer rectify 

them ? -Yes. 

81. Q. (Mr. Roberts.)- Y r on are not very heavily 
assessed ; are you?—No. 

82. Q. (Mr. Rajaratna Mudaliar.) —In the settlement 
are lanaa irrigated by wells assessed at wet rates?—Yes. 

S3. Q. Is jour revenue assessed on wet rates or on dry 
rates?—It is* assessed on the result arrived at by taking 
both rates into account; the revenue is assessed on the 
actual rent rull. 

84. Q. (Mr. Roberts) —The difficulty in giving takavi 
is to give to cultivators who oun give no security ?—I do not 


think it is advisable to advance them any money unless they 
ean give good security. ' 1 

85. Q. You would not care to give security for them as 
aamindars ?—There are some for whom I would. I know 
who are tho good Kashtkars who would pay. 

86. Q. Those are the men who have least need of tafeavi. 
Those who would he most likely to take takavi lor wells are 
those who could uot give seourily for the advance P - Yes. 

87. Q. Do you see any way out of the difficulty P—(No 

answer). J ' 

88. Q. What kind of security do they giye P—From 
other tenants—personal security. 

8<J ; th ?y *I MVe proves, thev are entitled to the 

curit ° f t ” em thfc y can the groves as se- 


Withbss No. 29.— Mb. W. C. Prppe, part owner of estates in Gorakhpur. 


Note on the Irrigation System in 
Mr. ty. C. l'ho Birdporo and Alidaporc Estates belonging to 
Ref pi. Messrs. Gibbon, Peppo & Co., and the Newra Estate 

-belonging to Mr. Bridgman are in a ring feneo ad- 

lst Dec. 02. joining one another, and situated in the extreme 

_ north-east corner of the Basti district on tho Nepal 

Frontier. 

The area of Birdporo by tho last settlement is 
29,374 acres, tyf Alidapore 9,891 acres, of Newra 10,195 
acres. These Estates were given out as jungle grants 
about tho years 1835-40. 

Many schemes were tried to bring this land into 
cultivation, but with little or no success. For many 
years indigo was persevered in at great expense and 
five factories were built, but it was found the land 
was unsuited for indigo cultivation and it was even¬ 
tually abandoned. 

Mr. Bridgman and Mr. Peppo now set their minds 
to settle tenants on these lands, and give them a free 
hand to bring the lands under cultivation as best 
they could, they only helping them with finances, 
seed, etc. Their efforts were crowned with the groatest 
success, tenants crowded in and in a few years the 
jungle and grass lands gave way to flourishing rice 
fields. The rapidly increasing rice cultivation, which 
seemed the only cultivation suited to the land, made 
it apparent that, unless it was protected by some 
means of irrigation, the tenants would be subject 
to great loss whenever there was a drought or were a 
prolonged cessation of tho rains. Mr. Peppe re¬ 
cognising this resolved on providing irrigation, but 
for some years many incidents prevented him from 
carrying out his scheme; among others the mutiny; 
hut in August 1861, owing to the failure of the rains, 
Mr. i’eppd attacked tho problem in earnest and com¬ 
menced work by damming up the Siswa river tem¬ 
porarily, and utilising the water by running it down 
the Mekra nullah or ‘ soi ’ (depression) which then 
contained the chief rice lands on tho estate, and which 
extends from the north of the ostate to some nine 
miles south; in this way ho managed to save tho bulk 
of the crop, and what was still more important, it 
proved to him and to the tenants the feasibility and 
necessity of making permanent irrigation w'orks with¬ 
out further delay. 

From 1864 for years Mr. Peppo devoted his wholo 
attention to planning and constructing an irrigation 
scheme for the whole ostate, and by the year 1875, he 
had, in oonjuncton with the late Mr. Bridgman, com¬ 
pleted a system by which the whole area of the three 
Estates of Birdp'Oro, Newra and Alidaporo, consisting 
of 50,000 acres, could be irrigated and were thus made 
more or loss independent of the rainfall. I may add 
their labours were most loyally backed up by that of 
their tenants, without whoso aid such works could 
not have been undertaken and completed. 

Tho general idea of the scheme may bo stated in 
a few words. There are four rivers running through 
the Estate from north to south, and the general fall 
of the ground is about one foot per mile from north 
to south. Taking advantage of this these streams 
were dammed up as far north as possible, the water- 
level was thereby raised and storage reservoirs were 
formed, and the water which formerly flowed down 
the river was now led by a thoroughly scientific sys¬ 
tem of canals throughout the whole of tho estates. 

It was a simple matter to dam up the rivers with 
»n oarthen embankment, but the difficulty arose, how 
was the surplus water or floods to be allowed to flow 
off. There were many examples of such works in 


the Birdporo Estate, District Basti. 

India where the water of huge rivers, such as the 
Ganges and Jumna, were regulated and kept under 
perfect control, but such works had been built on 
such a gigantic scale and at such enormous expense 
they gave little or no information or encouragement 
for works that had to be carried out by privltein¬ 
dividuals at their own expense. Yet the problem to 
be solved was the same, to store up water and to 
make provision for enormous volumes of water to 
pass down the river in times of flood, without injury 
to the sluices and embankments. To give an irli 

W0uld have t0 P^led for, ! may 
state that the average rainfall hero for the last 
twenty-four years is 63 :60 inches, and it i» not uncom¬ 
mon to have a fall of eight or nine intffi™ o? 
more m the twelve hours; on the 6th September 1888 
I mysolf measured 22 inches in the twenty-four hours 
whore we| experienced the highest uood on record’ 
and yet this flood was passed through the masonry 

y .» Si 10 ‘“ h « “ “» 

Mr JVppe Rhowed tho greatest ingenuity in soiv- 
tng this question of tho weirs and his masonry weirs 
l gatOS ilaV ° p ^ ovod most successful; tho heaviest 
cidti am) 'tf and PaSSt f tbrnu g | ‘ without any diffi- 
cooly labour! y Worked with thc of 

The rivers Junwar, Siswa and Merthi have been 
dammed up and are provided with masonry weirs 
and escape gates; the Tiiiar river to the extreme 

huftbe w ? d!inpore 5 state was also dammed up, 
but the weir was carried away in a flood before beirm 

completed and it has not since been rebuilt. 

The Junwar and Siswa rivers are merely fed bv 
surface drainage and take their rise in small M* 
a few miles inside Nepalese Territory; the Merthi 
“-ft ““Cb more pretentious stream and .is fed by a 
ms.de f Nipai e nang,,nga river whlch rises in the hills 

,, A ". . enormous , volume of water flows down the 
Merthi river; whenever there is a heavy fall of rain 
a freshet comes down. For years the greater portion 
of tins water could not. bo stored or utilised, but some 
years ago a canal 12 feet at bottom was dug from the 
Merthi reservoir into the Siswa reservoir and the 
surplus water now flows into the Siswa reservoir. 

Still later a new reservoir called the Maiowlie was 
constructed behind the Siswa reserv’oir, but at a 
lower level, iuto which the surplus water of the 
Merthi is allowed to flow through a canal 12 ft at 
bottom. 

This reservoir when full covers an area of 250 acres 
and has an average depth of 5 ft. of water. This year 
in July To 16 inches of rain fell and yet not a drop of 
water was allowed to flow down the Merthi, but all 
of it was run down into the Majowlio reservoir, 
and tho Merthi reservoir escape gates were not 
opened till the 4th August; from this one can judge 
of the enormous storage capacity of the Majowlie 
reservoir. 

The eud of July was a most critical time, and the 
chances were that the rice crop would entirely fail 
if rain did not fall; rain did fail, but even if it had 
not fallen the crops on these estates would have been 
carried on for another month by water from the 
reservoirs, and would not have suffered any damage. 
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The Merthi reservoir is provided with three weirs, 
one with seven gates 5' 6" x 5', one of five gates 
5' 6"x4', and one of six gates 6x26. 

Total waterway about 400 sq. ft. All the weirs 
are buillfc of brick and mortar and are of tho ogie 
form. The side and front walls are built on wells 
10' x O', sunk to an average depth of 10 ft. below tho 
bed of the river. In all 39 wells wero sunk. The 
level of the water has been raised 10 ft. above tho bed 
of the river. With all the gates open in the first two 
weirs and leaving any initial velocity out of tho 
question, the discharge is 589,871 gallons per ininuto. 

There are two canals of 12 ft. at bottom and one 
of 8 ft. flowing out of it. 

The Siswa reservoir was constructed by throwing 
an embankment about one mile long and 8 ft. deep 
across the valley of the Siswa river and placing in 
it two" masonry weirs, one of 7 gates fcx 5 and one of 
5 cates of 6'x4'. Tho water has been raised 12 f-. 
above tlio bed of the river. There are throo canals 
of 8 ft. each flowing out of it. 

The Majowlio reservoir, as already stated, is situ¬ 
ated immediately behind the Siswa reservoir; in fact 
thero is only the embankment separating them. Aho 
dilference of level of the two reservoir when ful 
is only 18 inches. The reservoir has been formed 
bv throwing a long earthen em. aukment across the 
valley of the Siswa river. It is provided with one 
weir of ten gates of 5' 6"x5' & and two surface 
escapes which oome into action as soon as the reser¬ 
voir is full; and in time of floods as soon as the water 
reaches 5' 6", that is, when it comes love with the top 
of tho gates these overflows pass off all tho surplus 

water. 

The water-level has been raised twenty feet above 
the bed of the river. When all the gates of the main 
weir are open the discharge is 661,580 gallons per 
minute. 

The walls are built on 26 wells sunk to an average 
denth of 10 ft- There are threo canals flowing from 
it P ono of 8 ft. and two of 4 ft. broad each. This 
reservoir is chiefly used to supply the lower lands 
with water. 

The Junwar reservoir is situated in the Alidapur 
Estate and was built by the late Mr. Bridgman. 
It is provided with one weir of twenty gates of 
5' x 3' 6" and has three canals of 8 ft. each flowing out 
of it. 

From these reservoirs main canals are run along 
the high lands to the extreme south of the estates, 
and from these again distributaries are run off in 
all directions, so that practically every field is put into 
direct communication with tho canal. W ith the ex¬ 
ception of a few villages in the immediate ncigh- 
bourhood of tho reservoirs, the whole of tho land in 
these estates is under flush irrigation. 

The longest main canal in Birdpore is about seven- 
teen miles long, and the total length of main canals 
and distributarios in 1889 was one hundred and ten 
utiles, and many oanals have been added since; I 
oannot give the exact figures for Nowra and Alidapore> 
but as both estates are as fully provided with cauals 


as Birdpore, I calculate there are in Newra 40 miles 
of canals, and in Alidapore 25 miles. 

The total area of land taken up with reservoirs 
and canals in birdpore is 826 acres. 

Out of a total cultivated area of 22,330 acres in 
Birdpore 20,766 acres are protected by flush irrigation 
and 1,566 are only partially so, by lift irrigation; tho 
irrigated lands in Nowra and Alidapore are pio- 
portionally greater as they are both further from the 
reservoir. 

‘Jarhan’ or transplanted rice cannot have too 
much water once it is planted out. A watering, or 
event covering of the fields with 3 or 1 inches of water, 
is of no use; nothing under nine inches or a foot will 
do any good . From this it will be understood the 
amount of water that is required to protect rice 
cultivation; and to make matters worse, ’one and all 
want the water at the same time, the moment there 
is any prolonged break in the rains. 

The construction of these irrigation works have 
cost a vast amount of labour, material and money. 
The masonry works amount to 220,254 c.ft. of brick 
work; the embankments to 1,731,584 o. ft. earth¬ 
work and the canal excavations to 13,283,006 c. ft. of 
earthwork. 

Thero is no direct charge made to tho tenants for 
water, but it is amalgamated in ono lump sum 
along with the rent. The rent 'of land varies very 
considerably according to the facility with which it 
can be irrigated. Nowhere does this extra charge 
for water even approximately approach the water 
tax imposed by Government throughout these pro¬ 
vinces and in Bengal on water supplied from Govern¬ 
ment canals. 

The rent in Birdpore, including the extra charge for 
water, does not exceed the rental of similar lands 
in the neighbourhood but outside the estate, which are 
wholly unirrigated by artificial irrigation. 

The tenants quite realise the benofits they derive 
from irrigation and they are always ready at a 
moment’s notico to go eight or twelve miles to repair 
any breach that may have been caused to any of the 
embankments by a flood. 

The successful working of these irrigaton works is 
chiefly due to the good feeling existing among the 
tenants, their willingness to work and help for 
the common weal regardless of any individual benefits 
to be derived thereby. Of course, as the reservoirs are 
dependent for their supply on the rainfall if 
there is a complete failure of the rains they run dry, 
but during the last 35 years, with tho exception of 
1873-74, though we have passed through some great 
droughts and have in some years had short crops, yet 
on the whole we have managed each year to completely 
save the crop. 

This year for instance, though the rainfall has 
been most erratic and the rice crop was on the verge 
of being ruined more than onco, with tho help of the 
canals we have a magnificent rice crop in all 
three estates, notwithstanding that _ the rainfall 
is 49'47 inches against an average of 63’60 inches. 

I have not seen such a crop during my residence 
here for the last 28 years. 


Mr. IF. C. 
Peppi. 

1st Dec. 02, 


1. #. (The President .)— We have heard a great doal 
about your irrigation works. Perhaps you will kindly 
tell us about them. Where do you get your water 

from ? _There arc three streams which come from 

Nepal, and these are bunded on the Nepal frontier a 
little inside the estate. We have constructed earthen 
embankments across the river valley with masonry 
weirs to lot off all surplus water. 

2. Q. Ib that embankment repeated every year P—It 
is permanent; the first embankment was commenced 
in 1864 and tho last reservoir and embankment was 
completed in 1878. 

3 Q, It stands right through the floodsP—Yes. Tho 
Alidapur Estate, formerly belonged to Mr. Bridgman, 
and one embankment built by Mr. Holdsworth is pro¬ 
bably 2 miles long; an earthen embankment. 

4 O. (Sir Thomas Uiqham.)— What height ?—This 
one' varies from 4 to 5 feet and in tho bed of the river 
it is probably 20 feet, called Jaunwar roservoir and 
embankment. 


6 Q. (The President .)—That is a big work?—There 
are other two embankments, very heavy ones (shown 
on map). Tho Siswa and Merthi embankments. 

6 Q. (Sir Thomas Higham .)—You have masonry 
weirs P—Yo*. We have 40,000 acres, almost entirely 


rice, irrigated out of 42,000 on the three estates,—Ali¬ 
dapur, Birdpur and Newra. 

7. Q. (The President.) —You have difficulties in dry 
seasons with respect to Nepal?—They shut off our 
water of course : they have only to throw a small em¬ 
bankment across the river to bund it up. 

8. Q. Have you ever absolutely lost all your crops? 
—No; we have never lost much of our rents. We 
have always managed to collect our full rents. 

9. Q. What happens in those years when the Nepal¬ 
ese shut 'off the water?—We have big reservoirs. The 
reservoirs store up a large quantity of water and the 
Majowlc reservoir was constructed purely as a stor¬ 
age reservoir and lias no direct connection with the 
river. 

10. Q. (Mr. Eoberts.) —Then, if they do make a 
bund any distance from your bund, there would be a 
certain percolation ?—Not a drop of water would come 
through. Hero it is clay. 

11. Q. ( The President.) —In years, when the Nepal¬ 
ese take your water, is your storage sufficient to pull 
you through?—It would not be, but they can bnly 
store the water for a month; and it never happen* 
that we do not have rain sometime or other. We maj 
have it in July and a break in August; that is enough 
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to ruin any crop, but with the water stored up we can 
generally pull through. 

12. Q. (Mr. Muir-.Mackenzie.) —I suppose you never 
have less than 20 to 30 inches in any one year?—No. 

13. Q. (Mr. Roberts.) —You have up to 63?—63 is 
our average. Sometimes wo get as much as 80. In 
the last two years we have not had 50. 

14. Q. (The I'resident.)— 'That is hardly inside the 
famine tract. Was there any distress?—High prices 
and no labour among the poor people. 

15. Q. Do you irrigate rabi as well as kharif ? —Yes, 
I have watered the whole estate this year with canal 
water,—all the rabi. 

16. Q. Practically every year?—Every year. 

17. Q. (Mr. Muir-Maclcenzie.)- Even in years of 60 
inches of rain?—Yes. 20 inches may come in in one 
month; that does not help with labi. 1 am positive 
that were it not for our irrigation, we. should never 
have cultivated a third of our estates : we have such 
a lot of war land—or as wo call it ‘ rehar ’—grows 
paddy with plenty of water, but would grow no other 
crop. It is not entirely war, it is very bad poor 
land. 

18. Q. You largely irrigate your rice?—Yoa. We 
have to flood the fields. 


35. Q. (Mr. Muir-M ackenzie .)—What other rabi 
crops P—Wheat and barley in the lands round th« 

village itself. 

36. Q. A great deal of the land is twice cropped?— 

Yes, especially the seed lands. 

37. Q. (Mr. Rajaratna Mudaliar .)—Can you take a 
second rico crop?—No. They cannot use their rice 
seed land for rice : they keep it for rabi. 

38. Q. (Sir Thomas Eigliam.) —Ts there any rice not 
irrigated?—Only a little on the edge of the reservoirs. 

39. Q. That you do not get so much rent for?—No. 

40. Q. How much have these works improved the 
land? A great deal would not bo cultivated at all 
otherwise ?—No. 

41. Q. (Mr. Muir-Mackcnzie .) —There is plenty of 
drainage? -The canals act as drainage canals too. 

■12. Q. (Sir Thomas If it/ham .)—What averago rent 
do you got an aero?—About Its. 5-12 an acre for my 
best lands -thoroughly under the protection of the re¬ 
servoirs, varying down to Us. 3 and Rs. 4 per acre. 

43. Q. in some years they do not want the reservoir 
water at all?- Not so much, but 1 have never known 
them not to want it for something. 

^44. Q. Do you make these channels?—I mado them 


19. Q. Generally September or October?—That is 
the most ticklish time. September is really the most 
critical time for rice. If we can tide over that, wo 
get a bumper crop. I do not know that I have ever 
seen a fuller crop than wo have this year. That was 
because T had this water and gave it a watering just 
as it was coming into car. 

20. Q. Have you had any year in which you have 
not found it of advantage to give water to your rico 
crop?—I have never had a year in which I have not 
had to uso the canals for my rice crop, more or less, 
lint last year I bad 16 inches of rain at the end of 
dune and in the first three weeks in July, and I did 
not use tile water and did not let a drop of water go 
down the river : 1 stored the whole of that in my re¬ 
servoir. 

21. Q. ( The Frcsid^n t,.) —Have you not these bur dr. 
silted up the channels?—No; only the surface 5 or 6 
or 7 feet is of any use to mo. Ail the rest is too low. 

22. Q. You do not sec any difference if it does silt 
np?—T have been there 29 years and I have not seen 
any difference. 

23. Q. How many miles of canal have you going?— 
In 1889 when the settlement was mado 110 miles in 
Birdpur estate, and these have been much extended 
since. 

21. Q. That would require a good deal of main¬ 
tenance ?—Yes. 

25. Q. (Mr. Roberts.) —\ r ou have had an engineer¬ 
ing training?—Yes. In the other estates there must 
bo more canals than in Birdpur in proportion to 
their size. 

20. Q. That includes field distributaries?—Yes, any¬ 
thing two feet wide. 

27. Q. (The, Fresident.) —Is your wator delivered 
freely over the land or by lift?—All Hush, except in 
rabi. I have never lot them irrigate flush with rabi : 
T always make them lift that. I will not allow them 
to run’it into the fields, because instead of doing good 
it docs harm. It bakes the whole of the earth : the 
rabi gets overgrown for a few days and then all turns 
yellow and never recovors. 

28. Q. You require them to lift the water over tho 
edge of the canal?—Yes. Of course for rice it is 
flush. 

29. Q. (Sir Thomas Hiijham.) —What happens to the 
embankments when you got a flood ?—We pass tho sur¬ 
face water through weirs, of which T. have plans hero. 

30. Q. You sometimes have very big floods? Hugo. 
I onco measured 22 inches of rain in ono day. 

31. Q. What is tho width of the rivers?—The width 
of the biggest river is 100 feet. 

32. Q. T suppose on low lands they cannot help 
having flush?—I do not allow them to open the canals. 

33. Q . Where do they lift the water from?—From 
the canals which run through nearly every village. 
The tenants try to put every ucrc into rice cultivation. 
All the mango topes arc now surrounded by paddy 

fields. 

34. Q. ( The President.)- Your kharif area is larger 
than your rabi? —Wc have very little rabi lands. The 
principal rabi land# are tho rico seed lands. 


45. Q. Is there any well cultivation?—1 should aav 
ni) lie. * 

Jjf'i Mui '\-Mackenzic.)— Are you the only 

people that have done this work?-No, there is a 
native, Babu fehurut Smgh. 

as^tbiif IS h ' S a larg ° estat0? — Ye s> hut not so largo 

48. Q. It is a matter of considerable expenditure 
I suppose .-'- Of course : but it has been spread over 
a great number ol years. r 

49 Q. But it had boon begun in a small way?— 
lo.s, fust in a temporary way in 1864 my father 
bunded up one ol tho small rivers and saved tho crop ; 
and then he started to make it permanent. 

50. O. Has 81mrut Singh mado his permanent?_ 

Yes, he has copied ours exactly. 

district ?-No 111 proccss of being copied all over the 

Is t0 °, expensive?- -The great drawback is 
that there are not these big estates. It would be im¬ 
possible too, because two or three individuals with 
different interests will not club togethor. 

53. Q. (Mr. Roberts.)- Your estates were grants 
originally of, for the most part, uncultivated land?— 
les, waste land given us. 

64. Q In that way you had a free hand, no tenants 
no lights or anything ? —Nothing. 

55. Q. (The Fresident.)— After the mutiny?— No 
they wero given out in 1844 in largo tracts of forest 
and waste, hirst we tried indigo. There are live 
lactones on those throe estalos, or the remains of 
them, that was found unsuccessful. There was lot 
of money spent: and then we turned it into an eu- 

, ? A he P°I> u| ation of Birdpur now is 

24,000. In 1853 it was 11,000: in 1865 it was 
13,000 and in 1881, 23,000. So wo are pretty woJl full 
up now. You cannot even make a small bund now, 
but your neighbour is down on you. I tried to get a 
clause put m the Rent Bill to enable people to have 
laud for such purposes, but they would not have it. 

50. Q. (Mr. Muir-Mackcnzie.) -What was the ob¬ 
jection ?—Wo made these proposal that if a man 
should want land for this purpose, he could give com¬ 
pensation to tho tenant or give him other land hut 
no such provision is made. It is impossible for people 
to do anything. Most of the tenants have occupancy 
rights, and you can do absolutely nothing. In one 
village of Gorakhpur tho river broke and my land and 
others was covered with sand, and for two or three 
years we got little or no rent for them. The tenants 
could not pay, their crops never came to anything, 
and 1 had the greatest difficulty in getting the nullah 
embanked up. After two or three years I managed 
to persuade my neighbours to let mo bund it up and 
now the crops have all righted again. But that is the 
sort of thing that ought to have been dune by a Col¬ 
lector if ho had authority for doing so. 

57. Q. You would like the Collector to have autho¬ 
rity?—Y T es, and for Government to encourage him to 
go round and see if there is anything of this kind to 
be done. 

58. Q. Giving compensation where necessary?—They 
laugh at the compensation when they see the benefit. 

59. Q. But you have to do something to some un¬ 
reasonable men. The Doputy Collector should be able 
to pay him out?—Yes. 
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60. Q. Do you see any scop© for Government enter¬ 
prise in thoao parts where there are only small estates ? 
—It is not only that. At one time the Nepalese ob¬ 
jected to our bunds, and thore was a commission ap¬ 
pointed. 

81. Q. Because they flooded the land behind?—• 
Yes, and they would make the same objection now. 
Mr. Ricketts, my neighbour, in this last famine bunded 
up the Koora, a very big river, to save the crop. Thoy 
sowed the rabi, but they did not manage to save their 
rioo crop owing to the embankment not being taken 
in hand soon enough. That was only a temporary 
bund. I supposo it was 200 feet long, 125 feet base, 
with a depth of 16 feet. In a couple of months they 
dug 22 miles of canal. Of course they are all filled up 
again. They served their purpose for that year. 

62. Q. Was there any flooding of tho country be¬ 
hind?—They flooded back into Nepal. There is a 
very stringent order that no works on the frontier 
can be undertaken unless with tho consent of both 
Governments. 

63. Q. ITow far from the frontier?—So far as no 
harm is done. 

64. Q. (Mr. Roberts.) —Tho difficulties with Nepal 
are greater now than when your bunds were begun 40 
years ago, because since then there has been a large 
extension of cultivation in Nepal terai? —lies. Our 
embankments were allowed on condition that no others 
woro ever made on the frontier unless with the con¬ 
sent of both Governments. They tried all thoy knew 
to have our embankments destroyed. 

65. Q. (Mr. Muir-Mackenzie.) —Apart from your 
embankments, supposing that Government brought a 
large canal through that district from the Gunduk, or 
anywhere else, would the water be taken?—T have no 
doubt that it would. In a rice-country they would 
always take water. 

66. Q. You got your revenue only from your ten¬ 
ants’ rent? You have no water-rateP—We amalga¬ 
mate the whole into one. I know exactly what each 
village is capable of paying and assess it accordingly. 

67. Q. Do you assess on the village or on tho indi¬ 
vidual rayat P—T make a rate for the village irrespec¬ 
tive of the status of tho tenant. All my villages aro 
divided into parcels of from 50 to 300 acres each. I 
give them out to a lessee, and he gives them out to 
the tenants. 

68. Q. If advances woro freely given by Government, 
would tho smaller cultivators be induced to make 
improvements of this kind?—X do not see how you 
can expect them to. Thoy have such small holdings. 

69. Q. Can they not have small bunds? —They have 
*o far as they can. 


70. Q. Would not they da more with advances of 
money?—I do not know that they would. Tho zamin- 
dars are small. Thore are two or three in a village of 
from two to three hundred acres. 

71. Q. There aro disputes about what you have a 
right to do. Aro you sometimes stopped in bunding 
up a particular stream?—Yes, if they have a right. 

72. Q. Do you over have to go to Court about it?— 
I never have, but they do. 

73. Q. Would it bo an advantage if the Collector 
were allowed authority about disputes P—I think it 
would bo the greatest benefit. My own fellows often 
object to my doing eertaki improvements, but I never 
heed them and make it, and when they seo tho benefit 
they are glad. There was one point you asked the 
last witness about what security a tenant could give. 
If you gave tho zamindar a lien on his holding, I am 
sure he would give security at once. A man has got 
an occupancy right. Tf you lend him money, and 
he does not pay, make over the holding to tho zamin¬ 
dar. The tenant, in 99 cases out of 100,. would pay. 
But that is tho only security he can possibly give. 

(Mr. Roberts.) —Tt was proposed to make occupancy 
rights transferable to tho landlord, but tho landlord* 
objected and they could not carry it through. 

74. Q. (Mr. Rajaratno. Mudaliar.) —Have you any 
objection to giving the tenant the power of alienation 
of occupancy rights?—Most certainly. Why should 
he sell ? That is not what he got tho land for. 

75. Q. In other presidencies ho has tho power to 
sell ? 

(Mr. Roberts.) —Fixed rate tenants have tho power 
to sell. 

76. Q. (The President.) —You have heard a good 
deal of the evidence and know all about this country. 
Do you think it is sound reasoning, keeping canal irri- 

g ation out of Oudh?—I know nothing about that. I 
ave no experience of Oudh. 

77. Q. It is rather romarkable. There is canal irri¬ 
gation across tho Ganges. Oudh says —“ It must not 
come here.” There may be some sound reason for 
that ?—In rabi country I do not think it is so neces¬ 
sary as in a rice country. 

78. Q. (Mr. Muir-Mackenzie.) —Tn Bengal they told 
us it is not good for a rice country ?—Over and over 
again I have saved my crop in Septomber. 

79. Q. Have you ever had a good crop when your 
neighbours have had bad ones?—Yes. This year for 
instance. I have the biggest crop wo have had for 
years; last year we had also a magnificent crop; in 
iflOI tlia rainfall was 49'47 ; in 1902, 43 32 inches. 


Mr. W. C. 

P*PP<- 

lit Deo. 0*. 


Witness No. 30.—Me. J. J. Holdsworth, c.i.i., Granteo of Lehra Estate, 


1. Q. (The President.) —Yours is a district where 
well irrigation is the main thing?—I have 36,000 acres 
in Gorakhpur and 5,000 in the Basti District. I have 
tarried out the same scheme as Mr. Pepp6, but Mr. 
Peppl* has a perennial stream. The water in my 
reservoir is rain water only, collected from small nul¬ 
lahs that run during the rains. From this reservoir I 
irrigated about 15,000 acres. 

2. Q. You have the same big weirs?—Yes. This 
year thero was no late rain at Lehra, and had it not 
been for the reservoir a quarter of the rabi lands 
would have remained unsown. 

3. Q. Aro you as near the Nopal Frontier as Mr. 
Pepp6 ?—No; about 15 miles in a direct line, 

4. Q. You have not the same difficulty with the 
NepaleseP—No; the reservoir is practically in my 
own estate. It is about 500 acres in extent; there 
are 20 sluices gates, 5' x 5'; tho water goes hack beyond 
my estate to tho extent of about anothor 200 acres, 
and the water is taken by the neighbouring zamin- 
dars who gladly give up their land for the benefit of 
the storage of water by my bunds. I have a large 
number of wells on the estate from which the rabi 
crops are irrigated, and T have found that well water 
i« the best for rabi irrigation; my father-in-law, Mr. 
Bridgman, got the Grant of Lohra Estate in 1833; at 
that time it was all jungle and grass land. We 
build wells six feet in diameter at a cost of about 
Rs. 100. The water-level is about 15 feet below the 
surface. A well will irrigate about 20 acres. 

5. Q. How many buckets?—Two are generally used. 

6. Q. That is practically only for the rabi?—Yes. 
The rice lands are irrigated entirely from the ro- 

U.P. 


servoir. I have a number of small reservoirs from 10 j j 
acres up, mado by running bunds across small rain Moldsworih * 
streams with escape gates at each end. I give bricks ___ 
at cash price and lime free to any tenant wishing to j g j. p cc qj 
sink a well, or if ho prefers to make his own bricks, ' 

ho gets tbe wood free; in most cases the tenants 
prefer to build the wells themselves; I also in all 
coses supply wood for the well curb. 

7. Q. Do you go to tho Collector for advances?—No; 
any necessary advances are mado by me. I believe 
in wells, and kachcha wells may be sunk for Rs. 50 or 
CO without lime; if our special well brick is used, we 
dig from 15 to 20 feet to place tho well curb. 

8. Q. (Sir Thomas tiigham.) —How much will your 
reservoirs protect?—This year I havo irrigated from 
15,000 to 16,000 acres of rico and rabi lands. 

9. Q. Do you keep water running on the rico lands 
from these reservoirs? -Yes. 

10. Q. What is tho rice area?—I suppose about 
15,000 acres; the rico cultivation increases every year. 

11. Q. I suppose you require 2 or 3 inches of water 
on tho rabi?- The rabi crops aro generally irrigated 
twioe, 

12. Q. It is sown on the rainfall ?—Yes, in most 
years; but as there was no late rain this year, the 
land had to be irrigated before it coukl be sown. In 
1896 and in 1897-98 owing to the failure of the rains, 

I should havo lost a large number of tenants had it 
not boon for my reservoirs which supplied them with 
water and kept them running away to Nepal. Dart 
of Mr. Bridgman’s estate reverted to jungle ugain, 
so many tenants having left, but since I started the 
irrigation works it ha* all been brought into culti¬ 
vation again. 



Mr. J. J. 
Itoldiviorth 

l«t Dec. 02, 


Mr. G. P. 
Gartlan. 

1st Dec. 02. 
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13. Q. 1 he people m your estate never have to go 
ou relief works?—la 1873-74 the Government started 
a relief work by raising the main road to Nepal, a 
portion of winch runs through the estate. Had I 
not established my irrigation works, I should certainty 
have had to apply to Government for relief work at 
some time. 

14. Q. Do you charge anything for water P—No, 
nor do 1 increase the rent when wells are sunk either 
by tho tenants or by myself. I have still some forost 
land, ana a portion of estate is surroundod by the 
Government forest, and if 1 were to raise the rents, 
the tenants would loave, as they have great difficulty 


£ FhTt n u ag * Loi , r or °P* being grazed down 

by the wild animals; my very best land is Rs. 2-6-0 
per acre. 

15. Q. That has water?—Yes. 

16. y. (Mr. Roberts.)—It used to be a regular prao- 

Pawa?— Yfe ld hn? ih tt 0 nullahs VS ht -ip the 

l awa. l os, but they wore not kept in repair. 

, Q- {The President. )~-Thero is a big canal being 
dug on the other side of the Gandak by tho Bengal 
Government; is there room for a similar thing on your 
Bide? i had serious thoughts of trying to tap'tho 
tohm river, but it would be a large undertaking, i 
think Government might do a lot of good there. 


Witness No. 31,— Mb. G. P. Gartlan, Agent fop a Rae Bareli estate. 


1. Q. ( The President.) —Yours is a district where 
well irrigation is tho main thing?—Yes. 

2. Q. Is anything else needed to protect that coun¬ 
try from famine?—Extension of the wells would bo 
quite sufficient. 

3. Q. You could not rely on j hits in a bad year?— 
For rice land wo could not, ana wells would not save 
the rice. In ordinary years the j hits are quite suffi¬ 
cient ; in a year of drought they are not; wells do 
for mbi and kharif both, but mainly for rabi. 

4. Q Do you consider that a canal would be a 
positive harm to tho country?—I have had no expo, 
rience of canal irrigated land. 

5. Q. Across the Ganges Canal irrigation is taken 
up everywhere ?—Tho talukdars object to the canals, 
because they do not want interference with their 
tenants. It is not a question of the benefits of the 
canal, because there are places where it would be 
beneficial. 

6. Q. Did you see any severe distress in the famine 
seasons P—Not in Rae Bareli, except in rice districts. 

7. Q. Was there any relief in ltae Bareli?—Yes, 
on roads. 

8. Q. Do tho cultivators get a rabi crop off any 
field after rice?— Jarhan rice lands will not give a 
second crop often, even with watering. 

9. Q. What about takavi? Da the z&mindars or 
kashtkars roadily apply?—It is with great difficulty 
they get it. They are put to much trouble, and they 
have to pay over 10 per cent, for it. 

10. Q. (Mr. Huberts.)—Who gets it?—The kanungn 
who is sent to make an investigation gets something. 
The man who distributes the money gets something, 
and the amlas get something. Tho patuari probably 
gets something too. 

11. Q. Do you really think it amounts to 10 per 
cent, for large advances to dig wells?- Not for any¬ 
thing under Rs. 100. 

12. Q. But advances for pakka wells would scarcely 
be less than Rs. 250?—I expect he would pay 10 per 
cent, on that, because he does not get it in one lump 
sum. Every time he goes to get his 50 or 30 rupees, 
he has to pay. I have hoard this from peoplo who have 
paid it themsolves. There are very few advances made 
in our district for wells; they manage to get the monk/ 
for wells elsewhere. If the talukdars and zamindars 
did not interfere with the people, they would dig many 
more wells; but tho landlords will not .allow them, bo- 
cause they are afraid of the tenants getting a right. 

13. Q. {Mr. Roberts.)—Big or little landlords?— 

Both. . 

14. Q. A very large talukdar whom we have exa¬ 
mined says that he never refuses permission?—They 
may say so. They want a bazdawa, or adamdonment 
of claim for compensation, but under the Oudh Rent 
Act that is waste paper, 

15. Q. {The President.)—Is there any way of pro¬ 
moting the construction of wolls?—Yes, I make ad¬ 
vances to my tenants who are willing to mako wells 
and charge them a certain interest. I do not take 
back the money, but put it as a permanent increase 
on tho man’s land; and the Court of Wards has been 
doing tho same thing for the last few yeaTS on my 
suggestion. 

16. Q. You practically pay for the well and get an 
increased rent?—Yes. 

17. Q. You find that that system works well?—Yes. 

18. Q. If something of that sort woro introduced, 
would it be popular?—It would be popular among the 
peoplo building wells, not among the landlords. But 
still the landlord would have no reason to complain. 

19. Q. Ho has a right at present to forbid a well?— 
No. he cannot prevent it. If he will uot allow it, the 


tenant can go to the Deputy Collector and get an order 

baild‘ e ,t r bU ' it; a f* d if the talukdar will not 

the tenant is allowed to do so; and if the 

h “ “»» 

2°. Q. (Mr. Muir-Mackenzie.)— But it is not 

tT U l!ndro r rd?-No brmg IUt ° bad relatio03 *‘ th 

21 Q (Mr. Bajaratna Mudaliar.)—Ate the rules tin 

„ , 22 ' {’ rhe President.)-■ Do you find that the 
J l T« St f0r af ? vancc3 is complained 
if a wlien ^11 the commissions arc added on 

open mark^ m ° r6 th “ thcy Can * et ^ ^ in the 

stopping that Wkage 5 ? ^f yo/pu®Tn\erest^ofthe 
money advanced in increased ront and let thit cm™ 

would stop it Govornmeat treasury as revenue, that 
mcmoy^P—No? Muir ' Mac!e ^zie.)-Not take hack the 

25. Q. But the leakage would go on when the 
wo?M distributed ?—For a time, but there 

not ilJ % ? th , e same leakage. Now the man pays 
„" J ho Sots the money, but when he re- 

payn it. Wells can be built much cheaper by the 
kuMars than by anybody else, even pakka weds. ** 

Ji S{T ■ Tfigham .)—You do not think 

estote C ?"l doTtrthmk :?, C<1Uired * aU m your 

wholo area commanded bv wells?_AI- 

1 a-l, tb °f rahl ’ not tho rice - ThBro are lakhs 
aid , lakh3 ° f , money invested in wells; and if the 
canal came, the wells would be nowhere. 

‘ 2 ? ri .?' ^° e ' S l he ric ? depend on the rainfall ?—And 
from ? he tanks - The September rice 
ovTwJ • comcs . round w ith tho rain alone, but the 
jarhan nee requires to be irrigated. 

2!) - ^Y If a , canal , were introduced, it would not in- 
m d think e s<T U<> ° f y ° Ur property vory much ?—1 do 

30. Q. Are they going on making wells?—Yes, year 
after year in my district. The Opium Department 
give thorn great assistance. 

them \? su PP°ee the opium agents go out amongst 
£ ■ ’e“ d t i here 18 not t,le same amount -of 

vunces ln T f, ettm S the money as with Government ad¬ 
vances. The only charge they have is tho investi- 
P r atl ? n o aH To whether the man is fit to build a well 
h f ^ not , w 80 .to kanwMjw. I am not sure vrhe^ 
thor they charge interest 6J per cent. I believe re¬ 
payable within two years. ve 

n» 3 li 1 i r pp " on a11 t he wells of the Opium De¬ 
partment they grow a good deal of poppy P—But that 
is only a fourth of the irrigation from the wells. 

Do the Opium Department make them un¬ 
dertake to grow so much poppy?—No- he cultivates, „ 
bigha of opium He is not obliged to cultteate more 

Tome h r f accept ? “I 1 ad , vanc «'- Brit he must cultivate 
some. It w only in tho ease of his being a ooddv 
grower that he gets the advance. After one or Two 
ye n a n 7 ca [ l 8' v e up poppy, and the Opium Depart. 

t T at h cotl l ln 8- But it does uot matt’or, for 

they hav^ their advance back. * 

34. Q. Is thore much poppy in Rae B*r«li o t 
poso it is tho best district m the country for poppy' 
They can get something like 15 or 16 score from the 

nn r tb T 1 m A Rs - 6 a -!£ er aud Rs - 8 a bigha advanced 
on the land sown with poppy. 

35. Q. You were in Rae Bareli in 1897 P—Yes I 

have been there 36 years. les ’ * 
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36. Q. How did you get on?—All the crops were 
fairly good except the rice. 

37. Q. Was that the worst year?—Yes. In 1877 it 
was bad, but only for rice. 

38. Q. Is rice a large proportion?—No, but it is 
very localised. Where it is rice it is all rice, and 
thus it suffered very much. 

39. Q. They had a considerable number of relief 
works?—Yes, mainly from rice districts, but not ail 
Kae Bareli people. 

40. Q. Do not the people who grow rice grow rabi t 

_Yes, but on a very small scale. The rabi is very 

poor. I believe the wells are all right in an emer¬ 
gency. The people believe very much in pakka wells. 

41. Q. They were very bad in Sitapur in the 
famine ?- -They have very few wells there, and it de¬ 
pends on the distance one has to go to get water. In 
Rae Bareli we do not look upon the well as the unit 
of irrigation; wo look upon the bucket, and it is the 
same irrigating from a tank tho dooijla or basket is 
the unit. 

42 Q. All the tank irrigation is done “By lifting?— 

Yes. 

43. Q. (Mr. Muir-Mackenzie.)--You said that if a 
canal were brought into the district, all the capital 
expended on the wells would be lost. Why? The 
people need not use the canal ?—They have to pay for 
it. 

44. Q. Not unless they use the watcrP—If they did 
not use the water, they would bo subject to much more 
inconvenience by the irrigation people to force them 
to use tho water. One man might use the water and 
another might not. It would be very easy to have 
disputes as to whether tho other man laetually used it 
or not. 

45. Q. But his using the well, which would be evi. 
dent, should save him?--That wolud not always save 
him. 

Q. Do you mean to say that there would be false 
cases?—Yes, a very fine opportunity for people to 
start false oases for the ordinary revenue people, the 
police, the zamindars. 

\&7. Q. Admitting that a great evil, still would it he 
such as to make the people all give up the wells on 
which so much capital has been spent?—It would 
depend on whether the water-level would be changed 
or the country water-logged. 

48. Q. The rice crops did suffer in the famine year 
very much?—Not the kuari crop. The jarhan crop 
did suffer; in fact, it was a total failure. 

49. Q. If you had a canal in the district, could you 
havo saved that crop?—Yes, wherever the canal water 
went the crops would necessarily have been saved. 

50. Q. At any rate, might we take it that the loss of 
that crop led to the necessity of relief in the dis¬ 
trict?—Yes, I should say it was owing to the loss of 
the kharif crops and dear grain. 

51. Q. Now, if Government is to advance money for 
wells, it is bound to do it largely to the tenants?— 
Largely to the tenants and to the potty zamindars. 

52. Q. How are the tenants to give security?- If 
you get the interest of your money from the land, l 
should say that is quito sufficient security. Of course 
you would havo to find out whether the land was worth 
that or not. 

53. Q. The tenant has no transferable interest in 
the land?—No. 

54. Q. (Mr. Roberts.) —How is the Government to 
collect it? —The Government, instead of taking back 
the advance, would charge an extra rent and recover 
it from tho tenant direct a3 revenue. 

55 . Q. That tenant at the end of seven years is cjoc- 
ed, what happens?—But you could always provide for 
vour interest; the interest would alwavs be a lien 
on the land. “ An anna on the rupee ” is merely a 
local saying; the rent does not depend on that one 
anna in the rupee.” 

56 <8 You would have to collect it direct from the 
tenant?— Yes; or if the landlord was willing, you oou d 
collect it from'the landlord like canal rates. The only 
drawback that there is to well irrigation is the ex¬ 
pense of it. 

57. Q. (Mr. Muir-Mackenzie.) —You do not think 
to save that expenditure the rayat would be glad to 
have a canal r—The rayat would, but the question is 
whether his land would suffer from it or not. I he 
report is that the land does suffer from it. 

58. Q. (Mr. Rajaratna Mudaliar.)— According to 
your proposal to levy a small additional rent upon the 
tenants' land, Government would be practically the 
owner of the well ?—Yes. 


69. Q. Would you then throw tho responsibility of 
keeping a well in repair upon the Government?—I 
shouid say, if the zamindar become liable as Mr. 
Roberts mentioned for the extra charge, the zamindar 
would keep it in order. If he did not, and if it were 
merely the tenants, then, if you want to keep it in re¬ 
pair, tho Government must look to it. 

60. Q. Would it bo possible for Government to do 
it?—I do not think it would. 

61. Q. Doe’s not your system then break down?— 
It may break down where tho Government is concerned, 
not where the zamindar is concerned. That particu¬ 
lar well does not secure one tenant’s land; it secures 
the land of several tenants. If I give an advance to a 
man for a well and that gives him Rs. 8 increase 
on his rent, I get much more than that. That well 
does not irrigate one tenant’s holdings; it irrigates 
several tenants’ holdings, so that instead of getting 
8 per cent, for my money, I may bo getting 15 per 
cent, or 20 por cent. 

62. Q. (Mr. Muir-Mackenzie.) —Do you think, as 
a matter of fact, if the well was a good one, that the 
tenant’s interest in it would not be such that he would 
keep it in sufficiently good repair?—1 certainly 
think so. He would be very sorry to let the well get 
out of order, because, if his irrigation came to grief, 
he would come to grief too and would not be able to 
pay his rent. 

63. Q. (Mr. Roberts.) —Have you any other special 
things you would like to bring forward?—You 
do not seem to inquire about the rate of irrigation 
from wells or tanks. You were asking a witness this 
morning about the Cawnpore wolls. That is all very 
fine for Cawnpore whero they have got a pakka level 
water-supply from the canal. That kind of Persian 
wheel can only bo worked at a certain levol. You 
could not work that upon a jhil. Jf the jhil goes 
down five inohes, it will not work. Thon, again, I 
should like to speak about tho proportion of cost of 
a well and the outturn you get tor it. That de¬ 
pends if the amount of money spent on a well can 
be recovered from the rent, a tenant will bqild a 
well, otherwise he won’t. There are such different 
soils you have to sink wellB in. In ltae Bareli 
you havo to go down sometimes 76 feet; in Sitapur 
and Gorakhpur you get water about 20 feet. You 
do not get that in Rae Bareli; the water-level in some 

laces there is as much as 36 or 38 feet, and you 

ave to dig down another 36 or 38 feet to get 
down to the genuine water spring, the moosra as it 
is called. 

64. Q. (Mr. Rajaratna Mudaliar.)—Are boring in¬ 
struments used in any of your villages?—Not that I 
know of. They are of no assistance to us. We know 
all the country around and the only thing thoy can 
tell one is what sub-soil there is below. 

65. Q. (Mr. Roberts.) —Would the professional well- 
sinker bo able to tell you the depths you have got 
to go down to?—We all know that, as a general rule, 
there is not a square mile—or, for a matter of that, 
half a square mils—in the whole of Rae Bareli in 
which there are not half a dozen wells. 

66. Q. (The President .)—But the services of the 
professional well-sinker in Cawnpore are often requisi¬ 
tioned ? -But ho is always successful. 

67. Q. (Mr. Muir-Mackenzie.) —He said that mostly 
all his cases had been successful P—But he does not 
tell you what his success has been in wells that have 
been built. 

68. Q. (Mr. Rajaratna Mudaliar.) —How long 
does a pakka well last ?—If a pakka well is properly 
buiit with small bricks, 50 years would be about an 
average. If they are built with big bricks, they do 
not last so long; they are liable to damage very soon. 

69. Q. (Mr. Roberts.) —What do you mean by 
small brick’s?—Tho ordinary small bricks, 10 inches by 
5, something smaller than Government bricks. 

70. Q. (The President.) —I thought pakka wells often 
lasted for a hundred years?—I dare say they do; but, 
as a rule, 50 years would be a very good average, be¬ 
cause several wells do come to grief, either because tbs 
people have been using bricks insufficiently burnt, in 
which case they collapse, or else they have not sunk 
the wells deep enough, and in a dry year when they 
want to sink it further down, the curb sinks furthsl 
down and the well collapses. 

71. Q. (Mr. Muir-Mackenzie.) —What do they do 
then ? Do they replace it with another well ?—-If tho 
well entirely collapses, they build another well if they 
oan afford it. I have lost two or three wells myself, 
and have had to replace them. 

72. Q. You take 50 yoars as the average life of • 
well?—Yes. I should say that 50 years is an average 
you could depend upon. 


Mr. G. P. 
O art Ian. 

1st Dec. 02. 
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Jhansi, 3rd December 1902. 


Witness No. 32.—Mb. H. J. Hoare, Settlement Officer, Lalitpur. 


As my opinion is that canal or tank irrigation is 
impracticable in the tract of Bundclkhand, with which 
I am best acquainted, it is superfluous for me to an¬ 
swer tho questions in dotail. 

My qualifications for tho expression of an opinion 
are that I was Settlement Officer of Lalitpur in 1896- 
97-98, and in the cold weather of 1898-99 I inspected 
much of the black soil part of Jhansi, revising the 
settlement demand. 

Lalitpur is tho poorest part of Dundelkhand. It 
may be roughly divided into—(1) a black soil tract in 
tho south; (2) a red soil tract in the north in which 
the natural soil is some of the poorest in the Prov¬ 
inces. A supply of water would be possible by creating 
a largo bund on the Betwa similar to that at 
Parichhu in Jhansi. The objections to canal irrigation 
are :— 

(1) That such irrigation is not required in the 
black soil tracts in normal years, and that 
tho cost of maintainin'' tho bund and dis¬ 
tributaries to be used only in years of 
scarcity would be disproportionato to the 

f ood ccinferrod by partial immunity from 
amino. 

(2) The red soil tract has numerous wolls which 
cost only Its. 00 apiece to construct, and, 
with repairs, are practically permanent. 
The country is too sparsely populated to 
provide the necessary manure and labour 
to cultivate spring crops with canal irriga¬ 
tion in land at present unirrigated. Irri¬ 
gation without manure would be useless in 
consequence of the poverty of tho land. 
At present scanty kharif crops are sown 
for three years without manure, and then, 
tho land is allowed to remain fallow for 
four or five years. 

(3) The country is extremely undulating and in¬ 
tersected by an infinite number of nullahs 
which become small torrents in the rains. 
The cost of constructing distributaries 
W'ould bo colossal, and the difficulty in pro¬ 
tecting them in the rainy season propor¬ 
tionally great. This remark applies to 
both the black and red soil tracts. 

My remarks on the unnecessary character of canal 
irrigation in black soil tracts applies to the black soil 
tracts of Jhansi, and mv remarks on the difficulty of 
distribution of water, also to the black soil tracts of 
Jhansi, but to a modified estouT. 

The second point for discussion is tank irrigation. 
My opinion is that small bunds are very beneficial, 
but they como under the scope of Uikavi allowances, 
not under that of the Canal Department. Tile cost of 
a small bund is anything from Rs. 10 to Ra. 500. 
The smaller bund are built with the object of provid¬ 
ing a damp area in the bod of tho resultant tank in 
which spring crops can be sown. The larger bund s , 
i.e., the Its. 300 to Rs. 500 bunds, probably furnish 
one watering to land below tho bund before tho bed 
of tho tank thereby emptied is sown with spring 
crops. Most of the bunds constructed cost less than 
Its. 100, and are usually made from takavi advances. 

Largo bunds aud resultant large, tanks do not, in 
my opinion, give a proportionate return on tho capi¬ 
tal expended on them, as wells aro comparatively so 
muoh cheaper because the area irrigated from a large 
tank in the red soil tract is very circumscribed owing 
to difficulties of distribution. In the black soil tract 
irrigation from largo tanks is nbt resorted to. Under 
the bund a considerable area usually bears a double 
crop of rice and spring crops consequent on tho in¬ 
filtration of water from the tank, and in times of ex¬ 
treme drought, such as 1897, the presence of a large 
tank guards against a water famine. 

As a concrete instance the Rant tank bund in the 
Lalitpur sub-division black soil tract cost Government 
Rs 30,000, I believe, to construct. The consequent 
increase In tenants’ rental in the village has been per¬ 
haps Rs. 300 a year—to take an outside figure. Ordi 
nary annual renairs are, I believe, about Rs. 300 a 
year, and occasionally a special grant is needed. 


When a large famine work was exhausting ordinary 
wells in the black soil tract after a single day’s uso 1 
found that the wells in the neighbourhood of the Bant 
tank did not give out, as they were supplied by in¬ 
filtration from tho tank. 

d'r^.ct* big tanks is, however, somewhat in- 

Thcy aro impracticable on the score of expense. 

• 1 o ilm “ aworin g detail from memory the question* 
in Part E. 'These replies refer to rod soil tracts only. 

Question, 34.—(1) Sixteen to 18 feet, shallow enough 
to permit of the use of Persian wheels, which are gone- 
ral. - 

. ,, (2) Springs .—Water was scarce in 

1897 and the crops had to bo stinted, but the wells 
did not fail, nor was tho irrigated cropped area 
reduced by more than 20 per cent.; in an ordinary 
saline ™ er0 18 110 ^ ear failure nor of becoming 

(3) Rs. 60. 

(4) Fifty yoars with repairs. 

(5) Persian wheel. 

(6) Two and a half to 3J acres. 

. . (7) Two and a half to 31 acres. The 
same area is irrigated year by year. 

Question 35.—(1) Two crops instead of one. 

, (?) The unirrigated crop i B a noor 
lhar,f crop, kodon or lilli. foe irrigated crop P h 
idma, or phikdr or maize followed by wheat or barloy. 

„„ . . (?).(«) No comparison is possible, th* 

crops being so dissimilar. ’ 

. . ( & ) No comparison is possible, th* 

crops being so dissimilar. 

, , ,, ( c ) In a year of drought the unirri- 

cated crop would be absolutely destroyo-d, as it is a 
late crop. 

The sdma, phikdr or maizo would give a deficient 
yield. I he wheat or barley would probably he 20 per 
cent, under average owing to shrinkage in area and 
stinting in water. 

Question 36.—(1) Normal history of unirrigated 
held of one acre is cultivated for three years and 
tallow for five. 


1st year 
2nd „ 

3rd „ 

4th „ 

5th „ . . 

6th „ 

7th „ 

8th „ 

8 years’ yield = 

1 year’s yield = 


Yield. 

6 maunds kodon. 
10 

1 >• >» 
Nil. 


22 maunds kodon. 
2J „ 


maunds of kodon is worth 

Tho irrigated land yields at kharif 5 
maunds maize, worth, say, Rs. 9: at 
rnbi o maunds wheat, worth, say, Rs. 
J-H-0 per nmund = Rs. 12-8-0: total 
valuo of year s produce 

Excess ovor average unirrigated aroa 
(2) Value of— 

Unirrigated field. 

Irrigated „ , 


R*. 

2 


21 

19 


(This is at ordinary 
should say Rs. 27.) 


. Nil. 

• • . . 16 S 

prices; at famine prices 


, c,lIt , lvator builds his own well 
and holds tho irrigated land at drv rates for 24 or S 
years. Full rent rates ,are then imposed. The dry 
rate may be taken as Re. I per acre and the wet r H fd> 

4 ’ 8 "°* kS °4 Rs u 3 " 8 ' 0 ! s tIle rat0 of rent P ai( l n “ 
enhancement, and ultimately Rs. 1-12-0 nor acre the 
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■alternate enhancement in revenues. Tho rates aro 
paid on the area actually irrigated, i.e., three acres. 

Question 38.—(1) Yes; tho selection of a spot to dig 
a well is absolute chanco work. I have been asked 
several times to indicate a spot for a well to test the 
sahib s luck. 

(2) The difficulty enoountered is rock 
which has to be blasted and broken through. No 
assistance has been offered except takavi. A dyna¬ 
mite depot would be useful. 

Question 39.—I am only in favour of takavi advan¬ 
ces to build wells. I am not in favour of any scheme 


7 r 

for increasing the population in such a barren land 
as the red soil tracts of Lalitpur. Irrigation is use¬ 
less without manure, and manure presupposes large 
waste areas for the pasturing of cattle, as but little 
jstar can be grown for fodder. 

Question 40.—Temporary wells .are scarce and can 
bo dug in the beds of nullahs only. They are practi¬ 
cally no protection against drought. 

Well irrigation in the black soil tracts is not needed 
in ordinary years. Wells coat Rs. 200 each, and 
need to be masonry,—not fcaclicha--pakka. 


1. Q. (The President .)—You have been some years, 
I understand, in Ilundelkhand ?—I have boon two 
years as Settlement Officer in Lalitpur and one year 
in Jhansi for revision of settlement. 

2. Q. You say that Lalitpur may be roughly divided 
into a black soil tract on the south and a red soil 
tract on the north. What are tho relative sizes? 
Aro they equal?—Tho red soil tract is twice as big as 
the black. 

3. Q. Does tho black soil include both the mar and 
the kabar ?—Both. It comes under the same namo 
of moti in Lalitpur. It would not be worth while 
to classify oit into mar and kabar, as rents are so low 
in the sub-division. 

• 4. Q. Aro these very difficult?—The mar is difficult 
to distinguish when it approaches kabar. True friar 
is to be found in few places in Lalitpur. 

6. Q. You say that irrigation is not required in the 
black soil. Both mar and kabar?- Yes. 

6. Q. In the Betwa Canal they have taken water 
for tho kabar in 1896-97. They are going on freely 
ever since?—I have left the district now three years, 
and my inspections did not lio in oanal irrigated vil¬ 
lages to any large extent, but I saw, when I was in¬ 
specting, kabar being watered from the canal. 

7. Q. One’s experience elsewhere in Tndia is that 
an impetus is sometimes given in a dry year, and 
they go on taking the water afterwards?—Especially 
if they manure the kabar. It would cliango its class 
to a certain extent. Manure would bind it closer to¬ 
gether and render it more favourable to irrigation. 

8. Q. You say “such irrigation is not required in 
blaok soil tracts in normal years; the cost would bo 
disproportionate.” But of course that depends on 
whether they got into the habit of using it steadily 
evory year. Take, for instance, the Sonc Canals. 
For a long timo they held off the water except in a 
dry year, but now, if tho Sonc canals were double 
tho size, they would take tho water P- Is the Sons 
country mar and kabar? 

9. Q. I cannot say, hut a country provided with a 
fair amount of rain. You say “ tho red soil traet has 
numerous wells, which cost over Its. 00 to build ”— 
kachcha of course. How deep is the water surface?— 
About 20 feet down. They are worked by Persian 
wheel and lined with sun-dried bricks held together 
by mud. 

10. Q. You say “ irrigation without manuro would 
be useless.” A piece of evidence given ua by Mr. 
Ferrard, who was in Banda, states : “A marked fea¬ 
ture of Banda is tho largo amount of black cotton soil. 

I do not think, taking the tract as a whole, canal 
irrigation would be boneficial, profitable or extensively 
used. It would lead to an extension of rice cultiva¬ 
tion in ordinary years with the. greater assurance it 
would give.” Do you agroe with that? You say 
“at present scanty kharif crops aro raised for throe 
years without manuro ” ?—I do not quite know where 
the rice would he grown. I havo never seen it grow¬ 
ing on true black soil, either mar or kabar. I do not 
think that the soil would suit tho growth of rice. I 
do not think that, with the aid of two oanal waterings, 
they could grow rice on black soil, 

11. Q. You say “the country is too sparsely popu¬ 
lated to provide the necessary manure.” Mr. Ferrard 
says “Banda is pastural as well as agricultural, and 
cattle-dung is fairly plentiful. The silt of tanks is 
also used as manure.” I take it that the tract is not 
badly off in that respect?—It would he the same in 
Lalitpur, but cultivation would havo to be very largely 
increased to repay canals, and then there would bo a 
dearth of manure, because the cultivation would en¬ 
croach on tho grazing grounds. 

12. Q. But wc havo always to consider the amount 
of money that may be spent on famine, and even 
if irrigation is only availed of once in four years, it is 
possible that in that time a groat doal more money 
than the canals cot't might bo spent in famine. We 


are not looking for irrigation to pay 4 per cent, like 
the Ganges Canal or those of Upper India. I see you 
advise “small buna's”?—For the black soil and also 
for tho red soil tract. A small bund would cost 10 to 
20 rupees, and water would lodge there in the rains, 
and in black soil tracts that would fertilize the land 
on both sides of the bund by percolation, and by the 
water actually lying in front otf the bund.' But in 
the red soil tract the water held up would be distri¬ 
buted for irrigation, so that they are much more financially 
useful in red soil. 

13. Q. We had a note sent to us by a former Com¬ 
missioner of Bundelkhand, Mr. Ward, who strongly 
abvocatod bunds to arrest the denudation of the land, 
and for meoting the tremendous floods that come down 
and carry off all the soil with them ?—The action of 
the floods is so wide that the number of builds that 
could be constructed would have no appreciable effect 
on the denudation. It is practically universal in Lal¬ 
itpur. There is an enormous number of torrent bed* 
running through the sub-division. Each One of these 
denudes the land to some extent. 

14. Q. Would it not require something more than 
small bunds and a senes of tanks?—The question of 
these torrents is so wide. We cannot go a mile acros* 
country without coming across one of these torrent 
bods. I do not think that it could he affected by 
bunds , except on an enormous scale, taking it by vil¬ 
lages and making a series of bunds in each village 

15. Q. The land along the edge of these torrents it 
pretty well all denuded?—No: it is a wonderful thing 
that it is not affected more than it is. A few yard* 
away from the terrene this denudation seems to stop. 
It does not break tho adjacent land up into ravine* 
as I have seen in other parts of the country. 

16. Q. In the south of India thero are whole chain* 
of tanks in the same valley, which was presumably 
once a torrent bed?—I have scon it on a small scale, 
chiefly in red soil tracts. 

17. Q. The small bunds you advocate are within the 
power of the landowner?—Or the tenant, to mak* 
from takavi. 

18. Q. Is takavi freely taken advantage of?—Freely, 
but not freely given. Government is generally very 
close about giving takavi there. It is rather hard to 
realize, and tho people have very small resource's in 
the part I have been used to, and thoy have no con¬ 
science about applying that takavi to pay off their 

rivate debts, so that it is not safe to give to any 
ut certain agricultural castes, who would certainly 
make use of it in the manner intended. 

19. Q. Should not that he looked after; it is an im¬ 
portant matter?—I think so. The ordinary difficulty 
is not in getting the takavi distributed. 

20. Q. I suppose thoy do not complain of the inter¬ 
est charged?—No; the rate of interest has no effect 
whatever. 

21. Q. I suppose they complain of tho inexorabls 
nature of the repayment?—That is distinctly com¬ 
plained of. It is the groat point against takavi from 
tho cultivator’s point of view. There is no elasticity 
in the demand. 

22. Q. You say” large bunds resulting in large tanks 
do not in many cases give a proportionate return on 
the capital expended, as wells are so much cheaper, 
because the area irrigated by a large tank is very 
circumscribed.” Owing to tho rough nature of the 
country you cannot got a large stretch of irrigation?— 
No. 

23. Q. Your experience of the effect of these tank* 
or lakes is to supplement the wells?—Decidedly. 1 
remember one particular case of famine work.' I 
found that the wells gave out after being used for one 
or two days for water for the famine coolies. I 
moved on the famine work to tho vicinity of a larg* 
tank and found that the wells there gave an ample 
supply of water. 


Mr. H. J. 
Hoars. 

3rd Dec. 02. 



73 


INDIAN IRRIGATION COMMISSION: 


Mr. II. J. 
Soure. 


3rd Dec. 02. 


24. Q. (Mr. Muir-Mackenzie.) —Was thews a tans 
holding water at tho time?—Yes, near Bant, in Lalit- 
ypur sub-division. 

25. Q. I suppose if other tanks were made in your 
sub-division, they would be likely to hold water?—I 
think so. Tho bund I refer to was a very fine one 
made in 186$, for Rs. 30,000; a good, big tank to hold 
wator all the year round. 

26. You said financially they would not pay?— 
It raisod rents from Rs. 1-4 to Rs. 2, increasing rents 
perhaps by Rs. 800 in all, and the total cost of 
repair comes to a thousand a year. 

27. Q. Now that they take the water more freoly, 
is there not a chance of it paying better?—I think 
they are allowed to tako tho wator for nothing. 

28. Q. (The President .)—You do not know how 
much wator was hold up in this tank which cost Rs. 
30,000?—No. 

29. Q. When you say that tanks are impracticable 
on the score of oxponse you give very strong reason 
in favour of tanks. “ In the black soil tract irriga¬ 
tion from large tanka is not resorted to. ... In 
times of drought the presence of a large tank guards 
against famine.” A little after, “ they aro impracti¬ 
cable on the score of expense." You say the wells give 
outP—They do not absolutely give out, but the irri¬ 
gable area is much contracted in a famine year for 
red soil wells. 

80. Q. Would not good be done by digging them 
deeper?—I think not. It is probablo that if they 
were dug deeper, the water would disappear alto¬ 
gether. 

31. Q. Then a well is not a very sure thing to rely 
upon?—Decidedly not on the black soil. They were 
exhausted in tho famine by simply drawing water for 
the coolies on tho famine work, and for irrigation they 
would give out very shortly. There is no spring in 
the black soil well, simply percolation, and when the 
water is exhausted in that particular lie, there is no 
more available absolutely. 

32. Q. Was there heavy distress here in 1896-97 ?— 
Yes, very heavy. We had three years of famine 
works. 

33. Q. And the expenditure must have been very 
large?—Very large. 

34. Q. What measures would you advocate to make 
the country bettor able to withstand a famine?— 
The only possiblo measures would be tanks, but I do 
not advocate them on the ground of expense. I do 
not think a canal would be possible in the black soil 
tracts in Lalitpur. There would be a great difficulty 
too in the levels. The whole oountry is a series of 
hogs tmeas. 

So. Q- There is nothing for the Canal Department 
in Lalitpur? 

(Mr. Marsh.) —We are thinking of making a supple¬ 
mentary tank through to Parichcha. 

(Witness.) —That would not directly help Lalitpur; 
it would help the wells. 

(Mr. Marsh.) —I do not think it would help the 
wells, because it is rocky and water-tight. There is 
no chance of percolation. 

(The President.) —Not from any part of the tank? 

(Mr. Atkinson.) —No, except immediately on the 
banks of the river; the influence would not extend to 
any distance. That I know from the effects of the 
actual Pariohcha reservoir. 

(Witness.) —My remarks with respect to the im¬ 
possibility of constructing a canal apply to the black 
soil, not to the red soil. Black soil is chiefly affectod 
in time of famino. 


40. Q. Is cotton grown in black soil?—-Very seldom 
in Lalitpur. White wheat is the great crop, but that 
has ceased since the outbreak of kans. Now they 
grow juar. 

41. Q. Does it stand kans hotter than wheat?—Ye«. 
When the land is affected by kans, gram and juai 
can be grown to a certain extent, but wheat cannot. 
But the only crop that will keep soil clear of kant 
is wheat, because they plough it so much more and 
cultivate it more carefully for the cultivation of 
wheat. 

42. Q. You have had plenty of experience of kans■ 
—Yes. 

43. Q. Do you know of any way of getting rid of it? 
—Digging down to a depth of 12 feet, but the cost of 
that is enormous. A Kurmee did that in a village 
near Jhansi. I forget the exact cost to clear about 
3 acres. I believe ho had oo spend Rs. 10,000, and 
he did it to grow al, and directly ho cleared the three 
acres, the German chemical dyes came in and that 
Kurmee is now a cultivator. 

44. Q. Very hard I Have you seen an experiment 
of killing kans by bunding a field three feet deep or 
so?—Yes, it is very effectual to drown it out. In the 
areas of tanks one never sees kans. 

45. Q. Considering all this and the difficulty of 
takavi, would it not be worth while for Government 
to go in for bunds of that sort to improve tho land ?— 
The area affected is so small in comparison With the 
rest of the black soil. If the cultivators would use 
them for irrigation, then I think they might be finan¬ 
cially successful to an extent to justify their being 
made, but not without irrigation. 

46. Q. Is the area destroyed by kans large?—Enor¬ 
mous. It exists on all black soil, and directly the 
cultivation is relaxed on account of famine or other¬ 
wise, it begins to Bprout. The best cultivators some¬ 
times get it under, but in most villages it absolutely 
chokes up tho ground lor rua.,-, and then the land 
has to lie fallow for 10 years. 

47. Q. (Sir Thomas Hit/ham.) —What is the Bant 
tank?—It was constructed in the 1868 famine. It 
has a large masonry escape constructed by the Public 
Works Department. It was a tank which had held 
water the whole year; always to a oonsidorable depth. 
But now Mr. Silberrad says that they use the whole 
of tho wator for irrigation. 

48. Q. They run it dry every year?—Yes. 

49. Q. Is it kept in repair by Government ?—Yes. 

50. Q. Under the Public Works Department?—Yes. 

51. Q. You say that there has been an increase of 
Rs. 300 a yoar in tho rent. Is that due to the irri¬ 
gation from it?—Due to the percolation. I do not 
know what has been tho effect since they started irri¬ 
gation. 

62. Q. They would agree to a further increase?—I 
should think so. 

63. Q. Would Government get any share in that in. 
creaso?—Not until the noxt settlement. 

54. Q. When will that be?—25 years hence. 

55. Q. That inermse was taken in the last P There 
has been a settlement since 1861 ?—Yes, about 5 years 
ago. I think tho demand of Bant was unaltered. It 
was Rs. 1,700, and the change was not a hundred 
rupees either way. 

56. Q. This increase in the value of the produce of 

an irrigated field that you give refers to well irriga¬ 
tion?—Yes. 6 

. 67 Q You construct a well and estimate that the 
increase in the value of tho produce is about Rs 13-10 
an acre?—Yes. 


(The President.) —Mr. Atkinson, are these tanks 
which you propose to make to help Parichcha in black 
soil or red soil ? 

(Mr. Atkinson.) —In rock. Occasionally it is red 
soil in ono tank and black in another; but it is more 
rock than anything else. 

36. Q. (The President.) —Is there any rice grown at 
all in Lalitpur? 

(Witness.) —Yob, most of it in red soil tractB. In 
these it is grown by a series of bunds made down 
nullahs; simple bunds made by the cultivators. 

37. Q. For the improvement of theso bunds would 
not water-storago for those tracts be a benefit P I do 
not mean pay financially ?—Certainly. 

38. Q. Is it a considerable area?—It is not large 
in oomparison with the other crops. 

39. Q. I suppose there ,is no sugar-cane?—Very 
little. 


58. Q. Of which Rs. 4-8 
rent ?—Yes. 


i» taken in the form of 


69. y. Ho there is about Rs. 9 which represents 
partly the profit, of the cultivator and partly the cost 
of the well lifting?—Yes. 


W. y Hupposing water were brought by a canal 
would it not increase the value of the produce to the 
same extent?—Certainly. 


61. Q. There would be no lifting to bo done P—No. 

62. Q. Government ought to bo able to realize more 

than one or two rupees an acre; should ft not?—Yes 
I should not like to say exactly what they would Dav 
for canal water there, ” J 


63. Q. They have paid for lifting well water. Why 
not pay for canal water?—Certainly they would pay 
but I do not know the exact amount they would pay. 

64 • 0- I am looking »t the low rate on the Betwa 
Canal. Do you think all irrigation would be useless 
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without manure?—I think so, on the red soils. I do 
not think it would be useless on the kabar. If you 
can get them to take water for the kabar, it has suffi¬ 
cient richness in it to be cultivated by canal water, 
but not the poorer soil. Purwa can be also irrigated 
without manure. 

(iS. Q. Where you have wells thero js always a cer¬ 
tain amount of manure. How do they blast their 
wells ?—Gunpowder; chiefly country gunpowder. 

66. Q. Is that done by everyone, or is thero a pro¬ 
fessional well-maker?—Chiefly done by the people 
themselves. They understand fairly well how to use it. 
But they are very often unsuccessful. Sometimes the 
rock is too thick, and very often they do not hit water. 
When I was Settlement Officer they used to ask mo to 
settle on a place to make a well. 

67. Q. Have they ever triod boring?—No. The 
great difficulty is tno bed of rock that is always met 
with in constructing a well. 

68. Q. Do you know of any instance in which they 
have put a borer down the bottom of a well and 
struck water?—I have never heard of such a case. 

69. Q. Do you know how many wells there ape in 
Lalitpur?—No; I think there are no returns. Re¬ 
turns for the settlement were given of the masonry 
wells, and most of the wells are not masonry wells, 
—unbakod brick. 

70. Q. When a well is made through rock, it does 
®ot want masonry ?—No; only for a snort distance at 
the top. 

71. Q. Are not they shown as half-masonrjp wells 
in the settlement figures?—I think they are for 
masonry wells only. 

72. Q. (Mr. Muir-Mackenzie.) —There are 18,000 
half-masonry wells. You say (question 37), “the 
cultivator builds his own well and his rent remains 
at dry rates for 2i to 3 years, and full rates are 
then imposed.” My what authority are they imposed ? 

_IJy agreement between the landlord and tenant. 

There is probably no Court work in Lalitpur between 
the parties. The landlord is strong, and the only limit 
on tho landlord’s rental is that the tenant will leave 
his village* and go elsewhere, and there is a great de¬ 
mand for tenants. 

73. Q. Docs not that act so as to prevent the land- 
lonl getting any increase of rent?—It is a long estab¬ 
lished custom that tho tenant should have 2} to 3 
years. 

74. Q. Is there any remedy?—I think not. 

76. Q. Doos the existence of this custom deter the 
tenants from building wells or making improvements? 
—Undoubtedly. If the custom were not established, 
more wells would be constructed by tenants. 

76. Q- Havo you a clay sub-stratum? -No- 

77. Q. Then in these wells in the red soil ydu havo a 
bed of rock?—Yes. 

78. Q. Is the bed very thick or only a lamina? You 
can get through ?—Only a lamina, and below that is 
,he water-bearing stratum. 

79. Q. I suppose it varies very much in thickness?— 
Yes, in some cases they have to give up blasting alto¬ 
gether. 

80. Q. A welLborer, furnished with proper machinos, 
vould be an assistance?—Yes, if ho could get through 
rock. 

91. Q. You think the cultivators would bo glad to 
uso him?—I am sure they would. 

82 Q. I suppose you got through an enormous 
amount of takavi in tho famine under one act or 
the other?—A very largo amount, but not so much as 
we should have likod. Government did not give us so 
much as w« should have liked. 

88 0 You were not so badly off as some other- 
districts. You relieved 15 to 10 per cent, of your 
population; they were not worse off than Lucknow. 

I think we were fairly badly on. 

84. Q. In Jalaun thore wore 34'S per cent on re¬ 
lief in Hamirpur 25 and in Banda 42. Why did 
not’ Jhanei require so much relief as the northern 
districts ?—In Lalitpur I put it down to the amount 
of jungle fruits available for consumption, and the 
nroDorWU of red soil to black is much larger ini Lalit- 
nurl atf i* is much larger in Jhansi too than in 
liandaj 1 Hamirpur. Another thing is that tin. 
populal is scarcer- 

85. <Jh*’Yhere is much waste in Jhansi t - Yes. Lalit¬ 
pur has one acre of cultivation to five of waste. 


86. Q. Are the people largely on these red soil jun- Mr h j 

gle tracts?—No; jungle tracts are found all over the Ho art 

districts, chiefly near the reserve forests. __' 

87. Q. In any numbers?—No, practically unimpor- 3rdDec. 02. 

tant. * 

88. Q. Can you attribute this slight advantage of 
Jhansi compared with the northern districts to the 
larger number of wells?—The preponderance of red 
soil means a larger number of wells; I should attri¬ 
bute it to that and, to a certain extent, to difference 
of administration under the famine. Methods were 
less liberal in Jhansi and Lalitpur than in the north¬ 
ern districts. 

89. Q. Would that account for very much ? You 
could nave got up to 25 under the same methods?— 

I think so. I think the famine was as severe id 
J hansi as in Hamirpur. 

90. Q. Canal irrigation seems to be of very litle use 
in the black soil, and the wells are not in the black 
soil. With reference to the ombankmente?—The most 
practical uso I have soon is from the small bunds, 
from Rs. 10 to Rs. 15, built across a channel, with 
no masonry. That is for holding up water and ferti¬ 
lizing the area. The bund is opened in tho cold 
weather when they wish to sow, 

91. Q. With respect to small embankments, were 
any of these ombankmente mado by famine labour?— 

A work costing Rs. 10 to Rs. 15 is of no use as a 
famine work. 

92. Q. Government did not try to make these bunds 
as famine works. Would that have been practicable? 

If Government had taken 3 or 4 villages in hand and 
made a large number. 

93. Q. All bunds under the Public Works Depart¬ 
ment?—It would have been very useful. 

94. Q. In future would you like to see embankments 
become a considerable feature of famino work?—The 
chief feature. 

95. Q. The wheat in Bundelkhand is a good deal 
affected by rust?—Yes, whenever there is an exces¬ 
sively wet cold season. 

96. Q. Do you not find ail wheat grown inside these 
embankments suffering excossivoly from rust ? - I 
think not, unless the rains were excessive. 

97. Q. Was tho loss of cattle very great in tho 
famino?—Not very groat. 

98. Q. Whero did they get food?—They havo the 
largo area of roservo forest in the south. 

99. Q. Where was the water famine worst in Lalit¬ 
pur;—la the black soil?—Yes. 

100. Q. (Mr. Rajaratna Mudaliar ) - An regards 
these embankments for famine relief purposes, Jo 

S ou think that the cultivators would allow them to 
e constructed anywhere where the famine officer 
thought fit?—No doubt. Most of them were made by 
the villagers themselves. I do not think there would 
bo any objection on the part of the cultivators. 

101. Q. That is, supposing they wore not callpd 
upon to pay for them?—Yes. The relations between 
the officers and cultivators in Lalitpur are decidedly 
better than in any other part I have been to. They 
depend absolutely upon the official word. 

102. Q, Would it be possible to work the system by 
handing over a certain number of coolies,—famine 
labourers,—to the cultivators themselves, the Govorn" 
ment paying the cost? That would save supervision? 

—To work under the direction of the cultivator? 

103. Q. Yes. The payment might be made by tho 
Revenue Officers after inspection of the work once a 
weekP—Payment once a week would be unsatisfactory 
in famine time. You must pay them day by day. 

104. Q. Could not that system be usefully tried? 

There was a great howl in the Central Province* 
owing to the embankments being constructed anywhere 
in places where they did not like?—The tenant* 
should be very carefully consulted beforehand when 
tho scheme is being prepared so as to have the bunds 
in the places they wished, but I should be sorry to 
leave tho execution in their hands. 

105. Q. As for tho enhancement of rents on well 
lands, at, the end of 2$ years or 3 years is there any 
protection for tenants P—None whatever. 

106. Q. In spite of the Tenancy Act;—I refer to 
oocui'ancy tenants?—Occupancy rights here are of a 
strango nature. They simply mean the right to hold 
certain fields and certain lauds, Tho fixed rent idea 
has not yet been implanted in the Lalitpur tenant. 

The matter of rent is fixed between him and the land¬ 
lord, and there is no difference between tenant-at- 
will and oooupancy ieal rates. The tenant bolda 
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certain well-irrigated fields and certain othor fjolds 
outside which can only bo cultivated for three years 
aud which are abandoned at the end of three years 
in favour of culturable fallow. 

108. Q. Can he not appeal to the Collector?- It is 
always done by agreeinont. The Courts are never 
consulted. I do not think there was a single enhance¬ 
ment of rent case in the period of settlement, and 
very fow of tko determination of price. 

10D. Q. If a landlord constructs a well, do you allow 
him exemption in the settlement?—I gave a cer- 
taiu amount of compensation for wells at tho settle¬ 
ment, but they were mostly constructed by the 
tenants. 

110. Q. That was done even if he did not extond 
any compassion to his own tenants? How do you fix 
tho area ou which to grant the exemption?--That 
w.as rather a difficulty. As a matter of fact, it was 
chiefly granted on tho cost of tho well. 

111. Q. We wero told by somo witnesses that tho 
area irrigated in the preceding two years is entered 
as entitled to exemption. That is, supposing in one 
year 10 acres .are irrigated and in another year 15 
acres- 25 acres are entered as entitled to exemption. 
Is that the rule?—No; the rule I generally followed 
was by giving a good percentage on the cost of the 
well; I found that tho area was very difficult to calcu¬ 
late. I am doiug the same in Farnikhabad. I find 
there that they build a kachcha well and thou a 
pakka well. The same area has been watered beforo 
by the kachcha well, so that it is not an increase of irri¬ 
gation. Similarly in Lalitpur the masonry wells made 
by tho zamindars are vory often on laud which has 
been watered, perhaps from a tank, beforo or from a 
kachcha well. We could always get at a reliable esti¬ 
mate of tho cost of the well. 

112. Q. (Mr. Muir-Mackenzie.) —What is the water¬ 
bearing stratum?—Usually gravel with rock under¬ 
lying. 

113. Q. You got rid of a Large amount of takavi 
during the famine. What was tho machinery? -We 
gave a lot from tho famine fund, which I distributed 
personally after enquiries of the people themselves: 
moro free grants than takavi. It was mostly for seed 
and cattle. The amount for bunds was very small. 

114. Q. For tho purpose of this machinery I am not 
restricting my inquiry to any particular use. Any 
money that you wish to recover?—Inquiries were sent 
out to the tahsils for verifying security, and the joint 
responsibility of village bodies was also used as secu¬ 
rity for individuals in tho famine year. 

115. Q. Did you have to do with them first of all 
through the tahsildar, or did you go out and do all 
that on the spot ?—Through the Tahsildars chiefly. 

11G. Q. Did not that occupy a lot of valuablo time? 
—I do not think that it occupied as much valuable 
time as if European agency had been employed on 


that. I was in sole charge of the sub-division. My 
time would Lave been taken up entirely in these in 
quirios. 

117. Q. Too many things to do, I understand that. 
But the tahsildar disburses the money?—Yes. 

118. Q. Did they disburse tho free grants also?— 
No; I disbursed thoso myself. 

119. Q. In ordinary times, when there is not so much 
to do, might not time be saved if inquiries were made 
on the spot aud tho money disbursed on tho spot by 
the Sub-uivisional Officer?—Decidedly. Ho might dis¬ 
tribute a lot of money on his tours. 

120. Q. He would be able to inquiro as to the feasi¬ 
bility of improvements and to urge tho undertaking 
of them on the people?—Yes. 

121. Q. These half-masonry wells, with a little briok 
at tho top, then going through the rock, tho lower 
part remaining unbuilt; how long do they last ?—Prac¬ 
tically for ever, with repairs. 

122. Q. Given that the welis generally last for ever, 
do you think that the people would be induced to take 
advances moro freely if they were given a long term, 
if the instalments were made repayable in 20 years? 
It would make tho payment very minute every year? 
—I think it would encourage them to build wells. 

123. Q. (Mr. Iiajaratna Mudaluir.) —What is the 
average time at present allowed for repayment?—I 
think it is 12 years for wells. 

124. Q. (Mr. Huberts.) —Ilavo you given much takavi 
for wells?—As Sub-divisional Officer I did. 

125. Q Did you give it for 12 years?—I cannot be 
certain, but I think so. 

126. Q. You are entitled under the rules to give for 
15, but most of the Colloctors told us 5 or 6 years. Over 
15 years requires sanction. Your takavi was given 
to zamindars or to tenants ?—Mostly to tenants. [ N.H .— 
This answer refers to .advances for soed and cattlo.— 
not to advances for wells.] 

127. Q. What security could they give?—If they had 
not anything, we used to take the security of their 
oxes, but we avoided their oxen as muclj as possible. 

128. Q. That is a poor security for a loan of even 
12 years?—The landlords sometimes want security. 

129. Q. They aro willing?—Yes. 

130. Q. Tho cultivators in Lalitpur have mostly small 
holdingsP--Yes. 

131. Q. And the zamindars themselves are largo 
cultivators?—Yes. They do not actually use the 
plough, but they cultivate through servants. 

132. Q. Khudkasht. Do tho zamindars como for- 
tvard for wells?—Yes; they aro keen on wells because 
of this system of taking increased rent after three 
years. 

133. Q. You think that takavi for wells can be 
pusliod in Lalitpur?—I think it is quite the thing to 


Witnbss No. 33 .—Mr. H. J. Bell, Collector of Banda. 


Mr. B. J. 
Bell. 

3rd Dec. 02. 


1. Q. (The President .)—How long have you been at 
Banda?—Throe years and two months. 

2. Q. This Ken project affects your district?—Yes. 

3. Q. What do you think Df it from the famine pro¬ 
tective point of viow?—It will be of tiie utmost ser¬ 
vice. 


4. Q. You suffered from famine very heavily?— 
Banda was the worst district in India in 1896-97. 

5. Q. Is the scheme generally known in the district? 
—They know we have certain plans. We have had 
a Government officer thore for two years. 

6. Q. Are tho zamindars keon about it?—Very 
pleased indeed. 

7 Q. What is your soil?— In that part vory largely 
purwa, .and the canal is designed to serve that Boil 
and to avoid mar. 

8. Q. What proportion of that district will tho Ken 
serve, 10 per cent. P—Half tho aroa. 

9. Q. How much of that country is black cotton soil, 
commanded from the Ken Canal P—Approximately 

about 35 per cent, purwa and kabar. 

10. Q. What is your experience as rogards tho irri¬ 
gation of bluck soil?—It is not known in Banda. 

11. Q. 1’resumably, if it was not black soil, it would 
be irrigated ?—There is not much irrigation in the 
light soils, but they could easily irrigate them. There 
is hu irrigation in that than in any other in the pro- 
vim cs. 


wolf' mif ny wells?—Very little irrigation from the 
welis. ihere are plenty of wells. 

13 Q. What is the reason?—Tho wells are very dec» 
aud there is a great deal of labour. ^ e p 

14. Q. How deep P- -60 to 100 foot and deeper. And 
the poople are not an industrious class at all. Thera 

Thakumf prop0rt,0n of hi £ }l cas tes, Brahmins and 

timo'. L!r t . t> /’ ped to these people in the 
tnno, they d<ed, L suppose 1 hey had very bad mor-/ 
tahty indeed. We did not know how man^died^ / 

Ar “ there rmy measures in courso of progress 
apart from the Ken Canal, for fortifying BamS 
District m future?-Yes, Mr. Barlow hL^proS 

17. Q. Mr. Barlow says that it is very difficult 
suggest suitable works for the irrigation of the district 
if the people will not use wells?—Whero tho i, C o t U 
car, irrigate they will not. They are very idle? tlfey 
will not irngato from tanks ofton. ' * ney 

r 18 'i 9 ' Jy 1 " they irrigate when they get the Ken 
STould mit 18 V6ry Pr0blem3tlC ' 1 do Q0t sce why they 

- 1 3 4 5 6 * 8 , 9 10 11 - Q: (Mr. Muir-Mackenzie.)—Thera is 
ability in tho soil ?—Not in the koils which 
will serve. 


j^unsuit 


canal 


(The President .)--The discharge of the 7V-e r in 
Banda is very small. 
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(Mr. Muir-Mackcnzie .)—It is very remarkable. 
Here he says that Rs. 32,91,000 wore spent on relief 
in the Ken district and the cost of the works is only 
30 lakhs. If it gave anything like protection, it 
would almost pay to give water for nothing. 

20. Q. (The T‘resident.)—You propose a small re- 
servoir at the head of the canal. Are there any lakes 
or tanks?- No. There are plenty of village tanks, 
but no large tanks as in Hamirpur. 

21 Q. Has the place ever been prospected with a 
view to largo tanks ?—Mr. Barlow was pressed for a 
time last year and could not go into it so thoroughly as 
he would have liked. „ 

22. Q. Whore are you as regards things being better 
than last time?—I do not think it is much better. 
There have been a lot of bunds put in, and a few extra 
wells have been dug and few more tanks made. But 
it is not much stronger than it was before. 

23 Q Are there any means by which it could bo 
mado bettor?—Yes. 1 attach very great importance 
to embankments. 

24. Q. Small embankments made by the cultivators 
themselves, or on a larger scale?—Both. 

25. Q. Is thcro much of it existing?-Yes, a good 
deal. 

20. Q. The people understand it?—They understand 
the idea of it, but are not very skillod in construc¬ 
tion, except in the smatlor ones. 

27 Q Would they take takavi advances in order 
to carry thorn out P—All they oould got.; more than we 
can give thorn for that particular kind of work. 

28. Q. The tenants or the landlords?—Both. You 
could put out a lakh of rupees. 

29. Q. What is the difficulty ?—Of late wo have boon 
limited in amount. A great deal was given out m 
the famine. 

30. Q. Do you spend every pico of it?—Yes. 

31. Q. Would you like to have more?—Yes. 

32. Q. Could you find time to dispose of it? Is the 
establishment sufficient to supervise the distribution 
of this money ?—Wc have the ordinary establishment. 
It iw quite capable of dealing with a very much larger 
amount than tho present. 

33. Q. How many years do you allow it to run over? 
—Three years for a sum of Rs. 50; if larger 5 or 6 
years; sometimes 10; not often. 

34 Q. And you sav that the people greedily come 
for it? Wo do not get so many applications as we 
should if the people knew that the money was to be 
given. 

35 Q. (Mr. Roberts.)—There is a great deal of 
difference in the local condition of the people- 

you asked for more money and we have refused?— led, 

1 have asked and been refused. 

30. Q. The particular grant for the year? It is 
difficult to gauge our requirements 
rush for takavi coracs at the end of the financial year 
1 may havo spent very little for 11 months and at 
last get a great rush. 

37 0 (Mr. Mvir-Mackenzie .)—On the other hand, 
if you ask for a large lump at the beginning of the 
year; at the end you might find you have no deman . 

_There is a risk of that at times, but I havo not ex 

perienced it. T 

38. 0. Why do not you ask for larger sums.—1 
have to havo out my estimates by June. 

39 0 (The President .)—How much do you spend in 
. war ?—-Its. 15,000. There is a very large amount 
advanced in the famine, and the ? rrca ,” ^ e T e 
heavy, and we must get in some of that demand. Y ou 
cannot keep advancing money to people who aro in 

debt. . 7 7 i 

40 Q. It is 5 yea-rs since tire famine. A good deaJ 
ought to bo recovered?—A certain amount has, and a 
great deal has been remitted, and more will be remit¬ 
ted- 

41 O That is your scheme for better protection?— 
That with the Ken Canal. It is the only thing where 
there are no canals. 

42. 0. I suppose there are good sites for large 
tanks. Would you advocate that?—Yes, not so much 
for irrigation as far reservoirs, for drinking water for 
cattle. 

43 Q. A very small reservoir goes a long way for 
that?—There are very few places where you can con¬ 
struct big tanks for irrigation. In places whore you 
can make these big tanks the country is very much 
broken up. 

U. P. 


Q. Are you troublod with bans ? Do you agroo Mr. H. J. 
with Mr. Hoare’s evidence?—Yes. Bell 

45. Q. (Sir Thomas Jligham.) —Havo you been con-- 

suited at all about the revenue prospects of the Ken 3rd Drc. 02. 

Canal?—Not formally, but I have talked it over fre- - 

quently with Mr. Barlow. I have simply been asked 
tor a general opinion on the subject which I have put 
on record. 

40. Q. Do you think there is any possibility of any 
rice cultivation there?—I think it is quite possible; 
very reasonably probable. 

Q. In which kind of soil?—In the parwa, be¬ 
cause the canal is not intended to serve mar land at 
all. Tho project leaves out mar altogether. 

\48. Q. Y’ou think there is no chance for rice except 
in the parwa. ?—They grow rice in mar in other parts 
of the district. 

\^49. Q. You think there is no chance for rice exoept 
question is whether there will be any rice irrigation 
either in the black soil or in the parwa ?—If they irri¬ 
gate anything at all, they would irrigate rice rathor 
than anything else. 

VoO. Q. Is it not a fact that they havo never irrigated 
anything but rice on the Betwa Canal ?— I know 
nothing about the Betwa Canal. In tho mar land 
they do grow rice in the low-lying places. 

61. Q. Where do they get water for it?-—The em¬ 
banked fields. They hold up rain water in these parts. 

52. Q. Is there sufficient rain generally to bripg off 
a crop of rice ?- Inferior rice, yes. The rice grown 
bore is very inferior. 

63. Q. The people here are of the same class as tho 
people in the Betwa Canal ?—I do not know anything 
about the Betwa Canal. 1 fancy they must be very 
much alike. Tho cultivators are mostly Pathaks and 
Brahmins. 

54. Q. The rates for which tho Irrigation Depart¬ 
ment propose to irrigate is ono rupee an acre for tho 
water supplied on black cotton soil for a singlo water¬ 
ing, and Rs. 2-2 per acre for all other irrigation. Havo 
you boon consulted ,at all about those rates? Havo 
you any opinion about them?—Tho onc-rupoe rate 
for mar is cortainly very fair. For oxample, I havo 
considerable experience in Government villages with 
bunds, and when the bund is mado out of Government 
money, tho rent is raised to Rs. 2-6 aero in a Hold 
where an embankment is constructed. 

55. Q. Those havo been made as relief works?— 

Either as relief works, or as improvements. We have 
Government estates there and we mako bunds as im¬ 
provements. Of course I should think a one-rupee 
rate would be cheap for irrigation. 

66. Q. (Mr. Hubert )!.)—What is your bigha ?—sfof 
an acre. 

57. Q. Is that the settlement bigha? —Yes. 

58. Q. (Sir Thomas Highum.) —They proposo a rate 
of one rupee an acre for blank cotton soil for a single 
watering in October when tho monsoons have ceased 
early, and a second rate, an average rate for all other 
crops of Rs. 2-2 per acre. Do you think that those 
rates will be realised? 

59. Q. It soems very reasonable and it is certainly 
bolow the value?—It is cheap. 

60. Q. Do you think that the acres might be relied 
on having tho distributaries in an ordinary year for 
6,000 acres to be irrigated there?—It is absolutely 
impossible to Ra.y what won’t happen. _ So much de¬ 
pends on what the people will do, and it is very diffi¬ 
cult to say what the people will do. They may take 
irrigation or they may not. 

01. Q. The poopie are very keen on having some¬ 
thing there?—Yes, they like tho idea very much. 

02. Q. There are a largo number of tanks made in 
the Banda district during the famine of 1897; that i» 
to say, bunds thrown across n-dlas ?—Yes. 

63. Q. Can you say anything about them? What 
has been tho effect of them?—They have done a lot of 
good, for they have improved the water-supply for 
cattle drinking; but they are very little used for irri¬ 
gation. 

64. Q. Do you think they have improved the well- 
supply?— They have where wells are close to tanks. 

65. Q. What distance from the tanks?—A fow 
hundred yards. 

60. Q. At a greater distance from that the tanks 
would not bo much good?—I do not think so. 

07 Q. Is there much irrigation from tho tanks?— 

Very little. In the whole district altogether there w 
not 2,000 acres of it. 



82 


INDIAN IRRIGATION COMMISSION: 


Mr. RJ. 68 - Q. Then really and truly the main function of 
2 ell. those tanks is to draw up water for the use of the vil- 

_lagers arid not for irrigation ?~ -Yes. 

3rd Dea. 02, 69. Q. If they wero used for irrigation, they would 

—— become empty very soon?—Yes, they would. 

70. Q. Do thoy store water in them? Do you know 
if they hold water?—A great number hold water; some 
do not, but they will in time. 

71. Q. Are they appreciated?—Very much. 

'■72. Q. Do they suffer from too much rain in tho 
Bamni district ?—Yes, they suffer sometimes. In 
1302 they had 81 inches in a year. 

Q. Did that cause rust?—It caused damage by 
bringing up tho kans. 

V74. Q. After a dry year do not you got kans? —A 
dry year kills the kans. In 1302 we had 80 inches of 
rain, and that started the kans: then there was a year 
of normal rain, and again in 1304 we had 17 inches of 
rain only. That caused the famine, but ac the same 
time it killed ,a very large amount of tho kans. 

V-'75. Q. Wo had evidence at different times about 
kans. 1 am not quite suro whether it is a dry year 
or wet year that encourages it?—A wet year. 

!76. Q. It seems to me whenever bund goes out of 
cultivation that happens?—It is the wet year that 
causes tho land to go out of cultivation. In a year 
of heavy rainfall it makes tho mar soil so soft that 
you cannot plough it. If the rain stops pretty early, 
it does uot do much harm to the mar, but then 
the kabar dries up and gets so hard that you cannot 
plough it either. The kabar is a soil that takes up 
a great deal of moisture and dries very rapidly and 
very hard. 

77. Q. (Mr. Muir-Macltenzie.) —Might not all those 
embankments in the fields, in your opinion, be done by 
famino labour?—A certain amount might. 


quite sufficiently protected down in my parts. He ha* 
got the whip hand of the landlord. 

92. Q. At .any rate that is no hindrance to his 
taking advances?—If a tenant makes an improvement 
at his own cost, he is always willing to pay extra rent; 
ho does it by agreement with the landlord. 

93. Q. You are so keen about giving takavi ad¬ 
vances; what precautions do you tako to see that 
tho wholo amount reaches a man’s hand?-It rests 
with the tahsildar; the tahsildar is supposed to see 
that it is paid. A man is supposed to see that it i» 
paid. A man is supposed to go to tho tahsil for it. 

■' 94. Q. Do you think it would be better if the 

money were given on tho spot by Sub-divisional Offi¬ 
cers, or perhaps also by tahsildars in the course of 
theiT tours?—It could bo dono. 

9o. Q . Would you think it o'bjectionablo to empower 
tahsildars to grant small advances ou their owu 
responsibility?- T do not think so. 

96. Q. He is allowed to mako advances on his own 
responsibility up to Us. 250 down south? -If it has 
worked well down south, I do not see why it should not 
work here. 


J/. {Mr. Moberts .)—Practically speaking, it is 
not on the recommendations of the tahsildars that the 
money is advanced ?— Yes. Practically the tahsildar 
is the man who reports whethor money ought to be 
given tor not, and he is really the man who fixes the 
amount to be given. 

98. Q. (Mr* Rajaratna Mudaliar .)—During tho 
famino of 1896-97 I find that a dam was constructed 
at Gangliut; which is recommended as a useful work 
for completion P—Yes. 


99. <2 How much would it cost to build it?-I 
do not know. It is in tho hands of the Public Work* 
Department. 


78. Q. It could not bo extensively done?—It is very 
difficult to organise a work of that sort, but a certain 
amount could be dono. 

79. Q. What would he the effect of the bad organisa¬ 
tion? f suppose you would admit a number o»f people 
that ought not to receivo relief?—You would have one 
single charge scattered over a large area. 

80. Q. And thero might bo some people given relief 
who ought not to have it?- Yes, that might happen. 

81. Q. Do not you think it is preferable even with 
these disadvantages to have some work done which 
would be very useful to tho country rather than have 
a very perfect organisation of relief and have some¬ 
thing ot vory much less advantage done?—Yes. It 
would be wasteful of courso, but still you would get 
permanent improvement. 

82. Q. Do you think the wastage would bo very 
enormous?—It would not be so wasteful as to stand 
in the way. i have put down some of these in my 
famine relief programme. 

83. Q. (Mr. Ttajaratna Mudaliar.) —Do you consult 
the tenants before you put down those works as to 
sites?—Yes, the tenants and zamindars. 

84. Q. (Mr. Muir-Mackenzie.) —Would they raise 
any difficulties to your making the bunds?—Not the 
slightest. 

85. Q. With reference to the advancing of takavi, 
do you think that any advantage would bo derived 
from giving a longer period of repayment?—You would 
then have tho difficulty of security. Joint security is 
all they can give and it is not a good security for a 
long advance. Tho Government loses on it. 

86 . Q. Is it difficult to recover ?—Yes. 

87. Q. Are> your outstandings large?—They are 
fairly considerable, and the reason that thoy aro not 
very much bigger is becauso so much has been re¬ 
mitted. 


forTn n0t “Wf® at alJ - Lt ~t as a reservoir 

water sennit < nnklnK pur P oiies »» * tract where tho 
warer-suppjy 13 very scarce. 

jd'”’ Mr ‘ Gord ° n tel)s mG that the ol root was 
n i nre/in a ®- a remedy against kans?—As a most pay¬ 
ing produce in the days before aniline dyes camo in/ 

Vl 02 . O. I suppose the aniline dyes have dostroved 
the cuJt.vation of this crop P-Y’es. They have driven 

kun/; cloth. ° nly thmg ' k i8 US0d * dyeing 

,.//• Roberts .)—The takavi given is for 

far med Z’Z./JT 11 glV6 “ much for bu "ds since tho 
a year.' ^ h b " K ’ vmg several thou »^ rupees 

101. Q. To tenants or to zamindars!*_To both 

JX-Ws sx#- - 

. iSloTff m n lr ““ ** 

Ar ° th .° bunds y° u have been giving takavi 
for such us can be executed for that amount P—Small 
held onos can be executed for that amount. * 

• tn . Your opinion is there any particular diffi 
cuity m making advances on the ground of wlnt of 
security ?-Thore will be if we give largo alvanco. 
Wo cannot take trees as security now. 

109. Q. Why not?-The Board havo forbidden it. 

110. Q. Since when?—A few months ago. 

111. Q. On what ground?—That they will be out 
w°, 7 n , k u PP 0S £ a man’s trees were sold up, they 
non d be bought by some one else and the outsider 

down 1 haVe Ul> US ° *° r theS6 tr0eS Md would <mt them 

respm'isfbihty.^ ° tl,0r 8eCUrity 19 “‘ereP-Joint 


88 . Q. Was that advanced to tenants or zamindars? 
—The tenants, I am talking of. 

89. Q. Do the zamindars pay up?—Yes. We can. 
make them pay up. We havo not done it, butWe can 
if we wanted to. 

90. Q. Ts it the case here that the tenants’ rent 
can be enhanced?—Yes, it can be enhanced by law; 
but it is very unusual and the landlords very rarely 
take advantage of their powers to enhance tenants’ 
rents. 

91. Q. Mr. Ferrard says "no exemption is extended 
to tenants who have extended irrigation to their hold¬ 
ings at thoir own cost,” and he proceeds to specify 
certain protecting provisions of the law, but I gather 
they do not help to protect the tenant P—The tenant is 


no. y. Aoout joint responsibility have you anv ex¬ 
perience Of that t- -Yes, very considerable. 

114 Q. There is more or less difficulty in collection? 
—Very considerable difficulty. 

Ho. Q. That is then another difficulty in the way 
of extending takavi?—Yes, that is the great difficulty 

116 Q. A third difficulty in Banda is that the land¬ 
lords will not stand security for their tenants?_Yes. 

117. Q. Tho other case is takavi taken by cultivat¬ 
ing zamindars mostly in Banda—Yes, pattvlars. 

118. 0- Do they tako large advance?—Very con¬ 
siderable. 


H9. C>. They can givo security of their shares. 
Ihat is sufficient for a small embankment?—Quit* 
sufficient. 
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120. Q. Can tdkavi be pushed that way then?—Yes. 
May I mention one thing more. Mr, Barlow here has 
a proposal for having these embankments constructed 
by Government. One point in that, which is of con¬ 
siderable importance, is that bunds, especially largo 
ones, made by zamindars and tenants, often fail, be¬ 
cause they do not know how to do them. The great 
point is that they make no calculations for catchment 
area. What they do is to see a little slope and make au 
embankment high enough to correspond with tho top 
of tho slope. That is all they look at; they do not 
consider tho area at all. 


121. Q. What sizo are these embankments ?—Somo 
of the bigger ones aro 20 feet; the little ones in the 
fields may bo only a foot high. An acre would be pro¬ 
tected by that. Mr. Barlow’s idea was that Govern¬ 
ment should actually carry out the work. I do not 
know if it is necessary to go so far as that, but 1 
think the making of these embankments should be 
supervised and the people should be told bow to do 

it. „ , 

122. 0. (Mr. Muir-Mackenzie.) —Of course you have 
a famine programme?- Yes, a very elaborato one. 

123 Q. Do you feel quite confident, if famine came 
on that theso particular works could be at once taken 
up?--Yes. They arc largely digging tanks for drink¬ 
ing supply. 

124. Q. What percentage of tho population would 
have to bo provided for?—I have something like •» 
per cent. I have made a very large margin with a 
view to cutting it down later on. 

125 0 What percentage of the population was pro¬ 
vided for during the last famine?—Forty-two per 
cent, was the total number of people relieved in every 
way. 

126 Q That was the highest total at one> time of 
the famine?— That was in the month of May. All 
May there were 42 per cent, on our works nnd other¬ 


wise relieved. That 42 per cent, was calculated on Mr. H. J. 
the population of 1899. It was really about 42 per Bell. 
cent, of the present population. _ 

127. Q. Of that how much gratuitous relief?— 3rd Dee. 02. 

1 do not know. A comparatively small amount. ■ 

128. Q. Was not it half as much as tho labour 
relief?—T do not remember; I was not in the district 
then. 

129. Q. The figures show that there was half as 
much gratuitous relief as there was Government reiiof. 

That would leave you about 30 per cent, to provide 
for. Do you think you are evdr likely to have more 
relief than that?--It is unlikely, but one cannot say. 

We know how our calculations were upset in the last 
famine in other parts of India. The calculations of 
the former Famine Commission on this point wore dis¬ 
proved. I do not think it is safe for anyono to 
dogmatise in a matter of that sort. 

130. Q. I see the rice area in Banda in 1895-96 waa 
over 80,000 acres?—Yes. 

131. Q. Since that it has not got above 40,000?— 

Yes. Wo do not attach much importance to l'ice then, 
because tho quality is inferior. 

132. Q. Is that broadcast rico then ?—Largely 
broadcast. 

133. Q. Yon cannot infer anything from that as to 
tho amount of rice that will bo done from tho canal ? 

—No. 

131. Q. What is the principal crop of the district? 

_ Jowar and gram. Gram is the biggest area in the 

whole province and jowar too. 

135. Q. That was the case before the famine too?— 

Yes. Banda has always been noted for jowar, gram, 
and cotton. 

136. Q. Will they take water for tho cotton?—I 
do not know. 


Witness No. 34. —Mib Sadie 

(To the President.)—I own 11 villages, with Government 
revenue of Bs. 4,000. I irrigate my land from the■ Betwa 
Canal in rabi only. Bice cannot, he wr,gated from the 
eaiial. The Hamirpur Branch is not open iu khanf. Bice 
ia generally sown before rains. 

(Mr. Attcinson.)J&T™ S the last three years there was 
no freshet or vain tiff .Inly; therefore we cannot make 
early sowings of rice. People want water, bnt very httle 
water is available at tails of diatr.bntaries even now. Kane 


HcsaIN, of Katpi, District Jalaun. 

is due to fields thrown out of cultivation. Cultivators do Mir Sadik 
not get takavi at most convenient time. They get money Husain. 

from the mahajan whenever they want it. Digging 4 or 5 - 

foot deep kills bans. I have never seen bonds made to 3rd Deo. 02. 
kill kan* ; SO or 35 per cent, of the cattle died; the re- - - 

mainder was saved hv being sent. away. I sowed rice^once 
before famine j 1 did not get water f'Otn the canal. Many 
others tried it. It was water rice. I never tried autumn 
rice, but will try it now. \ 


Witness No. S5.-Dewan Udit Sinoh, Eaksha, District Jban.i. 


(To the President.)—Raksbn bund was made in the 

itnine of 1877. Twenty-nine tanks were made by Govern- 
ant All the good the tanks did was to keep up a good 


supply in the wells. It, will be a good thing 
lower bund pakka and take out a canal. 


to make the Dewan 
Udit Singh. 


9.1 tv,, no 


Witness No. 36.-Thakgh Bhagwan Das, Lambardar, Barwa Sugar, District Jhansi. 

■Barwa Sager irrigates 3 or 4 the tank commsnded area. Tho zamindars and tenants make 


(To the Pre«idcnt.)-B»rwa S“g«i ° bi Z n g, wellT;' they”do'not usually take takavi; one or two did take 

• j; it, bui du oot tab. any now, s. U,..- U ». .-d to S. 

Well* a ce ao or Zv leec. 


Thakur 
Bhag wan 
Das. 

3rd Dee. 03. 


TWENTY-FIRST DAY- 


Jhansi, 4th December 1902. 


Witness No. 37 .-Mb.N. F. Macleod, Executive 
, «. (The 

Am now Executive Engineer of the Upper 
£ Stern Jumna Canal, at Saharanpur. 

5 Q. How long did you hold the 1st Circle ?-Tbr«. 
tbs last hot weather. 


Engineor, Upper Division, Eastern Jumna Canal. 

3. Q. Have yon been long in the Eastern Jumna P—I 
have been there nearly three months. I was on leave 
before that. I left Eatebpore in 1900 and was at home all 
last year. 

4. Q. Then your erporienoe is chiefly of the Lower 
Doab?—Yes, and my Division now, the Eastern Jumna. 

L 2 


U.P. 


Mr. y. T. 
Macleod. 

4th Deo, 02. 



81 


INDIAN IRRIGATION COMMISSION: 


Mr. N. F. 
Mdoleoi. 

4th Dec. 02. 


5. Q. Has the same economising of water been going 
on in the .Eastern Jumna as elsewhere ?—Yes, the samo 
system. 

6. Q,. Have they reduced the size of the old colaba ?— 
Yes. 

7. Q. What size is it nowP It used to ho 10 by 8 P— 
The double eight one is the biggest anywhere now. 

8. Q. Have you taken out a great number of eolabas ? 
—Yes. 

9. Q. Was t.horo any formal protest against that P—Of 
course there was a formal protest against that. 

10. Q. The reason I asked you that was beoanse when 
I was Executive Engineer of the Eastern Jumna Canal, the 
zamindars had a proprietary right to the eolabas and paid 
for them. That has been wiped out entirely P—Yes, that 
has altogether gone. 

11. Q. Ou the Eastern Jumna havo you been able to 
effect large economies by these measures P—Yes, very great 
economies. 

12. Q- What do yon do with tho water economised P— 
It is utilised elsowhere. 

13. Q. But where, in extension lines P—Partly in exten" 
sion lines, and in the fact the villages which did not get 
water before on the outlying land are now getting it. 

14. Q. Are yon giving more water to the villages that 
did get water before P—No. 

15. I suppose there is a very large proportion of irriga¬ 
tion in many of your villages?—In some villages it is very 
large, but that is always at the head of the gals : the tail 
does not get anything. 

16. Q. Are you fixing any standard beyond which tho 
proportion of irrigated land in the village ought not to 
goP—Not in old established irrigation. 

17- Q- And in reducing the size of outlets you are not 
deliberately trying to reduao the area of irrigation in any 
particular place P—No. 

18. Q. For instance about Bantowa and places like that ? 
—Where it is rice irrigation you cannot. You feel that you 
ought to have the principal irrigation in the laud. It is 
their summer crop. 

19. Q. The kharif crop P—Yes. 

20. Q. Is the kharif up to the rabi now in the Eastern 
Jumna ?—It is bigger than tho rabi. It varies a little bit. 
It is generally bigger. 

21. Q. I suppose there is no original work of any magni¬ 
tude going on P ~ None. They are all extensions of sys¬ 
tems, reductions of old water-courses and putting in 
minors. That is tho principal work. 

\A‘&- Q. Is there extension of drainage or is that finished? 
—It is protty well finished there. 

V23. Q. Do you happen to know from past information 
or from records whether very distinct benefit has boon done 
in reducing reh by the drainage P—There is so little reh in 
the upper part of the Jumna to effeet at all. There is no 
pure reh there. You havo that kala land there as you 
call it. That is not as you understand reh down in these 
parts. 

'V24. Q. Is that kala land helpod by the drainage at all ? 
—Yes, it is. 

Q. Do you know of any instances in whioh land has 
boon brought hack to cultivation ?—I am afraid I cannot 
give you any instances. 

(Mr. Marsh.) —We have dono some of that in Etawah. 

26. Q. (The Fresident .)—What offioers have you under 
in the Eastern Jumna?—Three Sub-divisional Officers, 
one Upper Subordinate (European) and another native 
Upper Subordinate. 

27. Q. You have no Assistant Engineers P—No. 

28. Q. If you go on leave, onoof the Upper Subordinates 
comes in charge of the Division?—Yes, unless other 
arrangements were made. 


29. Q. Are the relations with the Revenue Officers alt 
satisfactory P—Yes. They have accepted all our propoeala 
absolutely and seen the benefit now of them. 

30. Q. In matters of measurement and assessment does 
all that work satisfactorily Yes, that works very 
smoothly with them. 

31. Q. Is there a permanent dam over the Jumna now ? 
— No. We are still working at Kara with a temporary 

bund. 

82. Q. You were before at Fatehpore ?—-Yes. 

33. Q. That is construction work purely ?—Yes. 

34. Q. Do you get anything worth mentioning in the 
return from water-power p—They have not done much in 
nsing water-power there at all. The old mills run every- 
whero ; there is no big town to oreate a demand. The 
mills pay very well in the Eastern Jumna Canal. 

35. Q, Has nobody taken up the water-power P—There 
is a Boherno now on ; they want to harness the Jumna. 

36. Q. (Sir Thomas JTighaiti.)—JJow do you arrange 
the distribution of the supply?—The Eastern Jumna 
Canal takes one-third and the Western Jumna Canal two- 
thirds. 

87. Q. Between you how do you determine that P—It is 
determined by the Kalsia and Dadupnr gauge. 

33. Q. They used to have in any time P— 

39. Q. Then supposing the equal gauge gives one aide 
more or less than its Bharep—That works in all right in ihe 
whole year. We are just as keen after getting our fair 
allotment as they are after getting theirs. 

40. Q. Do the gauges give that fair allotment P—Yes. 

41. Q. These gauges were established a great many 
years ago P—We have started a new tablo for the Dadupur 

rapid. 

42. Q. It is not equal gauges ?—No. 

43. Q. When I was there many years ago it was equal 
gaugos P—It is 5‘1 in Kalsia and about 2'4 at Dadupnr. 

44. Q. You havo discharge tables?—Yes. 

45. Q. Do you closo very often in the cold weather#— 
Not often. If yon got good rains after Christmas, yon 
close in February. 

46. Q. Do not you generally olose once in January f — 
If there is rain. It is very rare. 

47. Q. Have yon got all the projects in for improve¬ 
ments here that are necessary P— Most of them. There is 
a very Brnall minor yet to come in. 

48. Q. What share of the supply do you take for your 
division P—About one-third. 

49. Q. And two-thirds go to the Lower Division ?— 
Ybb. They get two weeks wator to my one week. 

50. Q. You pass water down in the Nowshera escape P — 
Never in tho supply season. That is only a flood escape. 

51. Q. If you did not utilise the whole of your one- 
third share of the supply, you could still take it from tee 
river and pass it down the Nowshera escape for the Agra 
canal. You never do that P—No. 

52. Q. Yon let the Western Jumna have it ?—Yes. 

53. Q. Wbatevor you take during the rabi out of the 
river you utilise on the canal ?—Yes. 

54. Q. Y'ou never take out more than you want P—No. 

55. Q. In tho Agra Canal I suppose you depend mainly 
on the supply yon get from the Ganges P —Yes, through 
the Hindon. 

56. Q. From JaniP—Yes, 

57. Q. How much do you get ?—Up to a thousand 
cusccs. 

58. Q. Do you get a thousand P—500 or 600 ousecs. 

(Mr. Marsh .)—It is not allowed to fall below one 
thousand oaseos. 


Witness No. 38.—Mb. A. C. H. Lxubie, Executive Engineer, Betwa Canal. 

Note on possible extension of irrigation into Minor Foabs. 

Mr. A. C■ The accompanying 1'' to mile map shows all existing It will he seen that there is hardly a patch of country, 

M. Laurie, channels of Betwa Canal system in thick blue lines, drainage barring Native State lands, of any considerable extent 

- lines in full black, and those channols for which projects which has not been investigated with a view to its irriga- 

4th Dec. 02. have from time to timo been mooted in dotted red lines, tion. 
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The two principal areas into which irrigation lias so far 
not ponetvated arc (1) the tract along the right bank of the 
Jumna in pargaua Kalpi, and (2) the stretoh of country 
between Ait and Orai in pargana Orai. Both of these are 
indicated by a sepia wash in tho 1" —1 mile tracing of the 
Betwa Canal. Dealing first with these two areas:— 

Extension of irrigation .—As regards the tract in 
pargana Kalpi, so far as I am aware, no project for its 
irrigation has ever been drawn up. T am not well acquaint- 


(10) Rampnr minor, taking out in 

(11) Jajipura „ „ 

(12) Jagamanpnr „ „ 

(13) Bastipur „ „ 

(14) Salimpnr „ „ 


mile 47, left bank. Mr. A. C. 

47, right „ H. Laurie. 

61, left „ - 

16, right „Tarsanr 4‘b Dec. 02. 

distributary. - ■ —— 

1, right bank, I'anlat- 
par distributary. 


ed with it personally, but from enquiriea it appears to 
consist largely of good irrigable parwt soil, in places much 
cut up by ravines. The only possible moans of extending 
irrigation to it would evidently be from the tail of Tarsaur 
distributary. A cursory investigation of the possibility of 
this was made last year by Babu Abdns Sattar, Sub- 
Engiueer, and it was reported on unfavourably by him, tbo 
country in the line of advance being full of intricate 
ravines. A thorough investigation might find a way over 
this difficulty, a small aqueduct or two probably only 
being required. 

The tract in pargana Orai has been thoroughly investi¬ 
gated, and detailed estimates prepared for two channels 
called the Ait and Garhar distributaries, which would bring 
water to its entire area. These projects have never been 
carried out, not on account of any' engineering difficulties, 
but for the reason that the soil is almost entirely pure, 
unalloyed mar. 

Irrigation in mar soil is beginning to show signs of 
development in the lower parts of the Hamirpur branch. 

From my own observations of the effect of irrigation in 
mar soil during my camping last cold season, I have no 
donbt that canal water doubles and trebles the output in 
dry season, such as have been experienced sinco 189(i-97. 

The cultivators have a tooted prejudico against irrigat¬ 
ing mar which time and experience will alono wear down. 
The Orai distributary, which traverses exactly similar coun¬ 
try, has so far shown very poor results, and until mar 
irrigation is established on this channel, it would be useless 
making the Ait and Garhar distributaries. With regard 
to the smaller minor projects possible, I cannot speak from 
personal knowledge. A list of all minor projects hitherto 
considered, hut not yet carried into execution, is given 
below. 

Native State minors are marked with an asterisk and 
will not be dealt with, as their construction depends upon 
the wish of the State. Referring to numbers in list—— 

(1) Moth minor will be a useful project; the percent¬ 
age of mar soil is not too excessive. 

(3) Water was greedily taken in famine of 1896-97, 
the cultivators digging a long gul. 

(5) and (6) Can give no opinion for or against. Soil 
chiefly mar. 

(8) and (9) Can givo no opinion. Soil largely mar. 

(10), (11), (12), (18), and (14) Would be useful minors, 
I think, as soil is mixed with parwa. 

(16) and (17) Soil entirely blaok ootton, and, judging 
from results up to date on Jalaun distributary, 
their construction may with advantage bo 
deferred. 

(18) and (19) Separately treated of. 

(20)aud (21) Would bo useful minors; irrigation in 
these parts is sought after by cultivators. 

(24) Can give no opinion. 

As a general rule, excepting in tho vicinity of the 
larger drainages, the country is admirably adapted to the 
construction of canal channels, having ample longitudinal 
and lateral slopes and for the most part as flat as a table. 
The question is simply one of soil. 


Hamirpur Branch. 

*(16) Amsraon distributary, taking out in mile 4, left hank, 
Hamirpur branoh. 

(16) Gargawan minor, taking ont in mile SO, left bank, 

Jalaun distributary. 

(17) Kusmara minor, taking out in mile 31, right bank, 

Jalaun distributary. 

(18) Ail distributary, taking ont in mile 21, left bank, 

Hamirpur branch. 

(19) Garhar distributary, taking ont in mile 25, loft bank, 

Hamirpur branch. 

(20) Kbarka minor, taking out in milo 46, right bank, 

Hamirpnr branoh. 

(21) Parasan minor, taking out in mile 65, right bank, 

Hamirpur branch. 

*(22) Katamohandpnr, faking out in mile 66, right bank, 
Hamirpur branch. 

*(23) Harchandpur minor, taking out in mile 3, right bank, 
Pavausa minor. 

(24) Shekhpur, taking ont in mile 11, right bank, Seoni 
distributary. 


Notes on Storage Works, Betwa Canal Division. 

Paricha Reservoir—'tho Parioba Reservoir obtains ^ A / ea aa ! 
its supply from the river Betwa, which is dammed up by a natT ! r8 ° f 
masonry weir about 1 mile in length from end to end and oatohmenk - 
of an average height of 20 to 25 feet above river bed. 

The Betwa river risos in the northern slopes of the Vin- 
dhyan range of Central India near tho town of Bhopal, 
and iollows a more or less north-east course. The nature 
of the country in its upper reaches is of sandstone hills, 
and tms formation continues until it reaches a place called 
Jakhlaun on tho borders of Lalitpur district, where it 
debouches upon an undnlating country of low ranges of 
hills consisting for the most part of trap rocks, and this 
formation continues right up to Paricha about a hundred 
miles below, I oannot speak of the nature of the soil in 
Central India, but in the district of Lalitpur it consists for 
the most part of red sandy soil mnoh mixed with boulders 
and pebbles, and in parts of black ootton soil. There are 

numerous small tributaries running into it on both banks, 

the only two of any size above Paricha being the Jainini 

and Bina rivers, both of which are on its right hank. The 

total catchment area above Paricha is about 10,000 square 
miles. Due to tho non-absorbent character of much of its 
catchment and its rapid slopes, the Betwa is liable to 
sudden aud heavy floods. 

The average annual rainfall over its oatchment varies (2) Average 
from 30' to 35" in Central. India to 30" to 40" in Lalitpur anno a! 
and Jhansi. The latter is liable to large diminution in rainfall, 
years of drought, but the former is more constant. Where¬ 
as tbo rainfall of 1868f was only 14" in Jbansi it was 32" t Famine 
in Central India. year. 

full supply capacity of Paricha Reservoir is 2,750 (3) Full sup- 
millions of oubio feet; this includes the additional supply P'l ® a P»' 
stored by means of the shutters recently added. city. 


Main Canal. 

(1) Moth minor, taking out in mile 16, right bank. 
•(2) Lamai „ „ 20, left 


Kathaund Branch. 

(3) Belma minor, taking out in mile I, right bank. 
,4 ' s * ! " tw 3, left „ 

17, 


*(4) Samthar 

(5) B^rhal 

(6) Kuuch 
*(7) Sami 

(8) Kakrauli 
(9; Kudnri 


18, right 
21 , „ 
28, left 
23, right 


The meaning of this question is not understood quite 
dearly. I will answer it as best I can. The percentage 
of run off in country similar to the Betwa catchment may 
bo put down as between GO and 70 per ceut. Taking 
average rainfall as, say, 35", then run off will be 

— x36"=23" nearly; volume run off will be 10,000 
square miles by 23" 


(.4) Percent¬ 
age of capa¬ 
city on rua 
off due t* 
total aver¬ 
age rain¬ 
fall. 


— 10,000 x 27,878,400 square feet (say 2 foet) X 
= 557,560,000,000 cubic feet. 

Per cent, storage to run off= 2 ’ 750 ' 000 ’00n X 100 


24 


557,568,000,000 - 0 ' 5 P’ c - 


* Native State minors. 
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Table of dUcharge of the Betwa river. 


(6) Water- 
spread at full 

•apply- 

(6) Capital 
co«t. 

(7) Seale of 
water rates. 


Tear. 

Month. 

Date. 

Discharge, 

1867 

December . 

21st . 

1,028 


r- 

January , . . 

18th . 

878 



February , . 

6th . 

740 



Ditto . . . 

17th . 

690 



Ditto . 

29th . 

427 



11 arch 

6th . 

343 



Ditto . . . 

19th . 

250 



Ditto . . 

30th . 

220 



April . , 

6th . 

196 



Ditto 

17th . 

146 



Ditto . . 

29th . 

ltd) 



May . . 

6th . . 

100 

1868- 


Ditto 

18th . . 

89 



Ditto 

30th . 

74 



June . . , 

6th . 

70 



Ditto . . . 

19th . 

68 



Ditto . 

30th . 

68 



July . 

6th . 

120 



Ditto . 

18th . 

914 



Angiint . • . 

22nd , . 

4,072 



September 

30th . 

1,600 



October ... 

30th . 

160 



November . . 

80t.h . 

81 


L 

December . • 

30th . 

71 


r 

January . . , 

30th . 

62 



February , 

30th . 

53 



March . 

30th , 

44 



April 

30th . 

15 



May . . . 

30th . 

... 

a> 

CO 

oo 


June . . . 

30th . 

... 



July « 

30th . 

22,000 



August . • • 

30th . 

... 



Beptomber . . 

30th . 

45,000 


. 

Ootober . • • 

aoth . 

... 


A few recent observations are given below comprising the 
period of drought just eiporienood:— 


Year. 

Month. 

Date. 

DUcharge. 

1896 . 

October , . 

15th . 

648 ensees. 

1896 . 

December 

4th 

260 do. 

1897 . 

January . 

10th . 

165 do. 

1897 . 

March 

25th . 

9 do. 

1897 . 

tsovember 

29th . 

449 do. 

1897 , 

December . 

30th . 

258 do. 

1898 . 

January . . 

10th . 

300 do. 

1898 . 

Ditto 

27th . 

305 do. 

1S98 . 

February . 

28th . 

195 do. 

1898 . 

March . . 

29th . 

33 do. 

1899 , 

October . 

27th . 

64 do. 

1899 . 

Deoamber . 

12th . 

4 do. 

1900 . 

October 

11th . 

788 do. 

1900 . 

November 

24 th . 

G74 do. 

1900 . 

December . 

11th . 

603 do. 

1901 . 

January . 

17th . 

434 do. 

1901 . 

February . 

13th . 

177 do. 

1901 . 

March 

14th . 

172 do. 

1901 . 

October 

1st 

2,757 do. 

1901 , 

December . 

9th . 

204 do. 


This table is taken from sections from the records of 
Government of India, Pnblio Works Department, 
No. CCXXXII Fublic Works Department, serial No. 12, 
Betwa Canal Project. 

The chances against the reservoir filling are therefore 
very remote A table of observed discharges of Betwa 
river from December 1867 to October 1869, a period whioh 
includes a season of severe drought, is given above. 
From a perusal of it any remaining doubts will bo dispelled. 


' The watersproad at full supply is about 4 square milea 
the length being 16 miles and average width about j mile. 

The total capital cost will he found from accompanying 
memorandum, Appendix I up to 1900-01. 

See Appendix II. 

II.—Annual statistics for typical years. 

It will be best, to treat this in narrative form, as many 
of the heads, such as (3j amount run off, (4) and (5) are 
quite impossible to define. 

Tnero are two typioal eases which will require dealing 
with separately and both of which havo boon experienced 
during the recent cycle of dry years. They are :— 

1.—Drought accompanied with a largo surplus volume 
of water passing down river which is available 
for irrigation without the neocssity of drawing 
on our reservoir supply. Such conditions 
occurred in 1896, the first year of drought 
cycle. 

II.—Drought with a low volume in river, whon the 
rivor supply is less than eaual discharge and 
reservoir storago is oalled upon to make up the 
deficiency. This was the state of affairs in 
1899 when rains ceased early and canal had 
to he opened to save standing khartf and 
paleoing for rabi sowings. 

Tablo of rainfall for both these years will he found 
below. 


Table of Hai'i fall for the gears 1S96 and 1899. 


Rainfall. 


Station. 

April. 

fr 

a 

e 

a 

pi 

6 

< 

1896-97. 






Parioha • « 



7'20 

10-7 

63 

Orai .... 

• »« 

... 

4-5 

4'4 

127 

Bungra • 


... 

4-8 

83 

51 

1899-1900. 






Paricha • • • 

0-2 

0-3 

16-2 

111 

0'9 


04 

03 

10'4 

113 

8'3 

Bungra . ■ • • 

••• 

0-4 

i-2 

106 

• 

3-1 


Dealing with the former contingency as experienced in 

1896. 

Tho rains practically ceased in the 3rd week of August, 
and by the middle of September demand for Mar:/became 
strong and the distributaries were all opened for irrigation. 
A supply of 800 cusecs was run in canal during tho remain¬ 
der of September, increased to 900 during first-half of 


September* 

October. 

*J<Kiia3AO£ 

December. 

January. 

1 

« 

b. 

March. 

Total. 



05 


1'8 

■>*. 


32'50 

... 


02 

6-9 

2-0 

... 

... 

24-07 

... 

... 

04 

0-2 

20 


... 

20-80 

1.6 


• •• 


O'2 



30-3 

2*0 

... 

... 

... 

0-2 


... 

329 

2*3 

... 

... 

• •• 

05 

... 

*•« 

21-0 


October and 1,000 cusecs for tho latter half of tamo month, 
when rabi paleo bejjan to assert itself. The oanal remained 
open till tho 10th November, but with a reduced supply. It 
will be seen from reference to the table of observed dis¬ 
charges that as late as Octobor 16th tho discharge in river 
was as high as 649 cusecs, beiDg naturally mueb greator 
in September. 
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The reservoir was still brimful at the beginning of 
October in spite of heavy draw of canal. 

With a failing supply in river and canal still running 
1,000 cnseos the reservoir began to fall soon after 1st 
October, and had fallen IS" below crest by loth and 8| feet 
below by end of the month. 

When canal was closed on 11th November the reservoir 
supply stood at 12 feet below crest of weir, which had 
thus been dcploted of about 1,300,000,000 cubic feet, or 
three-fourths its total storage. The crisis was ovor, and in 
spite of canal running, though intermittently and with a 
less supply, the reservoir gradually recovered, and towards 
end of February had gained 5 feet, being 7 feet below weir 
crest. After satisfying all rabi requirements the reservoir 
stood at, 615'76 at end of March. 

The result was that 25,000 acres of late kharif were 
irrigated in September and October without touching 
reservoir storage, and in addition a record rabi of over 
60,000 aorcs was secured, besides leaving sufficient water 
in reservoir for following kharif sowings. 

The season of 1899 was an example of drought accom¬ 
panied by a low river. The rainfall was continuous and 
copious during the whole of July and a few showers at the 
beginning of August were received; a break thou set in 
which contiuned till the end of the month excepting a few 
showers about 15th. A good fall was received about the 
end of August and was again followed by a break up to 
15th September, when about 2 to 2| incites rain fell ; after 
this thero was no further rainfall. But for the rainfall of 
16th September demand for standing kharif would havo 
beoa general as in 1896 ; but instead of ths river-supply 
being able to meet demand for canal as in former year, it 
would have been quite inadequate and a draw would imme¬ 
diately have commenced on the reservoir, which by the 
time rabi palco set in, which was about 2nd week of Octo¬ 
ber, would have become considerably exhausted. When 
palco for rabi began about middle of October the river 
discharge could not have been more than 100 ensecs, 
whereas canal demand was 225 cusecs, rising to 36<i, for 
the last -week of the month. Canal demand continued 
strong for paleo till beginning of December, and with a 
failing supply in river: the otineequenoe was thero was a 


gradnal diminution of reservoir supply, and bv 5th Deoem- Mr.A.C. 
her the supply stood at 279 millions cubic'feet against a H. Laune 

total storage supply of 1,698 millions cubic feet. Under _ 

the conditions water had to be conserved most carefully, 4th Dec. 02, 

but for which larger supplies oould have beeu ron and"a __ 

much larger rabi area secured. As it was only 33,000 
acres was done, and of this some 650 acres was destroyed 
for want of subsequent waterings. There is no reason why 
as large an area should not have been irrigated as in 1896 
viz., 60,000 acres. ’ 

The water-supply barely sufficed to see the rabi through 
small as was the area irrigated, and there was nothing left 
for following kharif. 

Bundelkhand Irrigation lakes, 

The information available with regard to these works is 
most meagre, and no definilo replies can be given to the 
questions put. 

These lakes, of which there are 4 in Jhansi district, viz., 

Barwa Sagar, Pachwara, Magarwara and Kachneo, and 8 
in Hamirpur, viz.. Kalian Sagar, Kerat Sagar, Madan Sagar, 

Bijanagar, Dasrapur, Thana, Tikamau and Bola Tal, were 
originally constructed by the Chan del Hajas of Bundel- 
khaud, and subsequently remodelled and repaired by the 
British Government. No surveys or plans showing catch¬ 
ment, etc., exist if they ever have been made. The tanks 
were originally under the District Authorities and passed 
through the Koads and Buildings Branch into the hands of 
the Canal Department in 1890. 

They are situated at a considerable distance apart and 
away from the Betwa Canals, and but little attention has 
boon ahlc to he bestowed on them, which condition of affairs 
must continue so long as they are not constituted into a 
special sub-division. With the exception of Barwa Sagar 
and Bela Tal, which are fed from considerable streams and 
have large storage capacities, the lakes may be said to suficr 
from lack of water in years of drought. 

The table opposito shows full supply gauges and volumes 
with the maximum depths and volumes to which water has 
been stored in each year since 1896. The unsatisfactory 
nature "of the sources of supply in most of them will be 
seen at a glanoe :— 


K»me of tank. 


Barwa Rajat 
Paohwara . 
Magarwara 
Karbueo . 
Kirat Sagar 
Madan Saiar 
Kalian Sagar 
Uijauagar 
Tirana . 
Basrapur . 
Tircamau 
Bela Tal . 


Maximum. 


Fall supply 

189ft. 

189“ 


1898. | 

189 

9. 

1900. 

1001. 

15th Septem¬ 
ber 1903. 


6 

2 

p 

5 

s 

£ 

tc 

3 

<D 

3 

£ 

a> 

«* 

a 

c 

6 

£ 

P 

® 

8 

p 

8, 

=» 

a> 

b 

ts 

U 

a 

<K 

a 

a 

?o 

D 

o 

a 

£ 

c 

> 

• 

o 

> 

• 

• 

> 

• 

o 

> 

• 

'2) 

>■ 

# 

o 

P- 

• 

V 

> 

• 

> 

• 

130 

324f 

13-0 


13’0 

8244 

13 0 

924* 

13'0 

‘3244 

iso 

334* 

130 

3244 

130 

3244 

36‘0 

303 

m3 

266 

192 

153 

2l'4S 

i93 

21 &0 


2370 

247 

260 

308 

2110 

267 

31-30 

69 

17’2 

20 

118 

9 

176 


',3 42 


10*50 

‘16 

lrt-8 

23 

16‘0 

224 

16-17 

100 

9 28 

03* 

4-20 

17 

8'9S 

10 

12*46 

100 

low 

79 

10*0 

74 

10-15 

U8i 

6‘02 

604 

678 

364 

8-0 

60 

8 4u 

60 

/ ilS 


406 

SK* 

••50 

34 

2 20 

11 

8-18 

&8* 

3 00 

ll 

6 20 

45 

8*1< 

»»* 



3 05 

30* 

4 20 

6H 

0 60 

i 

873 

17* 

6 96 

i"i 

8 73 

17* 

873 

17* 

8*45 

10 

4*55 

4f 

8*73 

15* 

4-20 

4 

l3*'6 

1364 

0 93 

81 

76 

93 

12 26 

ISO* 

U'6 

174* 

6 06 

53 

7*30 

68 



16 46 

1124 

12 20 

e*t 

13 41 

81* 

; 14-5 

9-1* 

13'40 

814 

100 

42 

11 "08 

02 

IV 60 

i i 

11*0 

1164 

7 00 

64 

8*0 

08 

i 10-40 

10K* 

8'40 

74* 

8 70 

79 

9 fiO 

924 

5 70 

39 

100 


0*2 

U{ 

ft 25 

6 

9-2S 

m 

7'lo 

8 

5*90 

H 

878 

MJ 

270 

H 

7-60 

363 

7-60 

363 

7‘6o 

163 

7-60 

353 



760 

353 

7*50 

853 

7 0 

353 


Initial statistics. 


• Voluaoa in mffiiona cubio feot. 

Dealing with questions seriatim. 

(1) Not known in any case. 

(2) About Bame as for J hausi, about 35 

(3) See table above. 

(4) Not answerable as catchment unknown. 

(5) See table below:— 

Table of vsaterspread, of tanks. 


Name. 

Area in sqnare feet at 
full supply. 

Barwa Sagar .... 

49,110,250 

sqnare feet. 

Pachwara .... 

29,902.400 

ditto. 

Magarwara .... 

8.895,000 

ditto. 

Kacbm-o .... 

18,752,000 

ditto. 

Karat Sagar .... 

10,596,000 

ditto. 

Madan Sagar 

14997,000 

ditto. 

Kalian Sagar , 

4,562,000 

ditto. 

Bijanagar .... 

42,450,0, 

ditto. 

Thana ..... 

19.710,000 

ditto. 

Dasrapur .... 

18,701,000 

ditto. 

Tiooamau .... 

2,075,000 

ditto. 

Bela Tal .... 

70,870,000 

ditto. 
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(6) Not known as tanks were not constructed by Annual statistics. 

Government. 

(7) See Appendix III. (1) See table below 

Statement showing rainfall. 


Station. 

Rainfall. 

Total. 

April. 

May. 

June. 


August. 

September. 

Ootober. 

V 

> 

o 

December. 


February. 

Marob. 

1896-97. 














Barwa SagaT 



6-25 

11-53 

5-31 

0-05 


0-37 

0 40 

1-93 



26-84 

Paohwara . 



6-84 

15-22 

10-42 

0-20 


147 

0 58 

1 60 



35-33 

Magavwara 



1-79 

0-42 

312 

0-02 


0-85 

005 

086 



13-10 

I ela Tal 



3-60 

13-95 

6-70 

0-10 



0-70 

1-50 



20-55 

Bijanagar . 

t.. 


5-83 

13-37 

9-29 

0-48 


0-35 

0-63 

2-36 



32-30 

Tliana 

... 


6-87 

10-26 

9-89 

0-94 


0-60 

0'40 

1-95 

>•« 

... 

36-91 

1899-1900. 














Barwa Sagar 

0*70 


16-16 

12-54 

0*60 

10-18 




2-58 



32-76 

Paohwara . 

0-20 

... 

11-25 

7-50 

2-05 

2-35 




roo 



24-95 

Magarwara 


* 0 a 

8-10 

10-98 

1-58 

0-68 




0"3o 



21-69 

Bela Tal 

0-42 


18-60 

fi-58 

7-56 

1-40 




r-99 



36-55 

Bijauagar . 

0-65 

0-35 

10-01 

17-35 

6-83 

3-90 




0-97 



40-56 

Tirana . 

0-50 

0-50 

1299 

15-73 

6'83 

3-60 




0-94 

... 

... 

40-09 


(2) Sec table, Appendix IV. 

(8) Not measurable. 

(4) Ditto. 

(5) Ditto. 

(6) See Appendix V. 

17) Ditto VI. 


APPENDIX I. 

Statement showing Capital Outlay on Betwa Canal to 
end of 1900-lbOl. 


Heads of Aooonnt. 

Amount. 

Remarks. 

Works. 

Es. 


(1) Head Works .... 

11,01,125 


(2) Main Canal and Branches 

16,99,958 


(3) Distributaries . . 

4,48,123 


(4) Drainage Works . . . 

... 


Total 

32,49,206 


II Establishment . . . 

9,06,179 


Ill Tools and plant . 

97,918 


IV Suspense .... 

23,501 


Loss by oxchango . . 

207 


V Less receipts on Capital Account 

8.617 


Total, Direct charges . 

42,68,294 


Indirect charges . 

2,23,688 


G»and Total 

44,91,927 



APPENDIX II. 
Schedule op Rates in pobce. 


I.— Occupier’s Kates. 
Betwa Canal. 



Name of crop. 

Per acre irrigated. 


Class. 

Flow. 

Lift 

Per 



Re. a. p. 

Rs. a. p. 


fl 

Sugarcane . 

6 10 8 

3 5 4 

Year. 

II 

Tobacco, poppy and spices, 
vegetables, gardens, or¬ 
chards, waternnta; also 
indigo, rice and other 
kharif crops for which 
water is taken before 
15th J nne. 

4 0 0 

2 0 0 

Crop. 

III 

All rabi oropg, except un¬ 
mixed grain ; also cotton 
and indigo for which 
water is taken after 15th 
June, 

3 0 0 

1 1 

18 0 

Do. 

IV 

Unmixed gram; also rice 
for which water is taken 
after 16th June, and all 
kharif crops not specified 
above. 

2 0 0 

10 0 

Do. 

V 

“ Paleo," for rabi not 
again irrigated. 

(Vide Notification 
No. 8441, datod lOtb 
March 1897.) 

10 0 

0 8 0 

Do- 


On fields of which the soils are classed as mar or kahar in 
the settlement records the rates for the rabi crops specified 
under classes III and IV and for class V (Paleo) shall be 
half the respective rates fixed for these classes in the above 
schedule 
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APPENDIX III. 


APPENDIX V. 


Schbdulb ov Bates ih roses. 

Occupier'e Bate*. 
Jhansi and Hamirpur Lakes. 


Class. 

Nsme of crop. 

Per acre irrigated. | 

fer 

Flow. 

Lilt. 

I 

Sugarcane . 

3 6 6 

1 10 9 

Year. 

11 

Rice, tobacco, opium, 
vegetables, gardens 
and waterouts. 

2 4 0 

12 0 

Crop. 

III 

All rabi orops 

1 11 0 

0 13 6 

Do. 

IV 

All khartf crops not 
specified above. 

(Vide Notification No. 
012601-C., dated 28th 
May 1873, and No. 
C.-40-W., dated 22nd 
April 1878.) 

12 0 

0 9 0 

Do. 


(7) Irrigation from tanks filled from the Betwa Canal 
for domestlo, village, municipal or railway purposes is 
charged the full lift rate of crop. ( Vide Irrigation 
Branch Notification No. C.-6871, dated 6th September 
1886.) 


Statement showing area irrigated in acres. 


Lakei. 

Area irrigated, 

1896-97. 

1899-1900. 

3 

UJ 

2a 

2 

Total. 

Kharif. 

'JS 

eg 

« 

l 

Barwa Sagar 


104 

300 

404 

121 

421 

542 

Pachwara 

• 

90 

531 

621 

66 

867 

933 

Magarwara 

• 

... 

150 

150 

... 

15 

15 

Kachneo . 


Ml 

48 

48 

... 

168 

168 

Kirat Sagar 



17 

26 

1 

2 

3 

Madan Sagar 


133 

198 

331 

42 

269 

311 

Kalian Sagar 


40 

69 

106 

2 

106 

107 

Bijanagar 


159 

437 

696 

44 

656 

600 

Thaua . 


103 

294 

397 

20 

317 

337 

Dasrapur 

, 

31 

62 

93 

5 

88 

93 

Ticcamau 

• 

41 

... 

41 

. . . 

41 

41 

Bela Tal 

• 

438 

663 

1,101 

41 

642 

683 

Total 

• 

1,148 

2,766 

3,914 

342 

3,491 

3,833 


Mr. A. C. 
H. Laurie . 

4th Deo. 02 


APPENDIX VI. 


APPENDIX IV. 

Amount of water stored during the year. 


Statement showing quantity qf water left in tank at end 
of irrigating season and available for next year. 


Lakal. 


F»rwa Sagar 
Pachwara . 
Magarwaras 
Kachneo . 
Kirat Sagar 
Madan Sagar 
Kalian Sagar 
Bijanagar 
'lhana 
Dasrapur . 
Ticcarr.au . 

Bela Tal . 


Total 


Amouut of water in million 
cubic feet stored. 


1890-97. 


8244 

2o5 

29 

694 

364 

22 

10 } 

81 

644 

64 

HI 

363 


1.3014 


1880-00. 


3244 

267 

18 

100 

464 

69 

16 

174} 

?3 

8 

353 


1,6304 


Lakes. 

Quantity of water in million 
eabio feat loft in tank. 

1896-97. 

1899-00. 

Barwa Sagar 

• • 

. 

94} 

160} 

Pachwara . 

• • 

• 

96} 

139 £ 

Magarwara . 

• 

• 

„ 

5} 

Kachneo 

• • 

• 

14} 

31 

Kirat Sagar 

• • 

• 

8£ 

18} 

Madan Sagar 

• • 

• 


8} 

Kalian Sagar 


« 

• •• 


Bijanagar 

» • 

• 

4 

56} 

Thana . 

» • 

• 

11} 

31} 

Dasrapur 

• • 

• 



Ticcamau . 

• 




Bela Tal 

• • 


129} 

158 


Total 

• 

358 

609 


1 Q (The President .)—How long have you been in the 
Betwa Canal P—I joined the Betwa Canal at the end of 
April last year, so that I have been there about a year 
and eight months. 

2 Q. Where were you before ?—I oarae here from the 
Etawah Division: I had been there si* months. 

3 O. What is your foeling about the irrigation of mar 
t0 ;i'p_You know tboy havo a rooted prcjudico against 
the irrigation of mar soil j in that they have been able to 
grow crops without irrigation. 1 think in years of scanty 
Tainfall that artificial irrigation from oanals or any other 
source is certainly a great advantage. 

4 Q. Do you think in average years that it is a posi¬ 
tive’ disadvantage, or merely that it is not wanted?-There 
would be very little to choose between the two. 

6. Q. Have you had any consultation with the Agricul¬ 
tural Department about it ?—No. 

6 Q Do you know how deep the mar is in this 
country P—It varies in places, from a few feet to ten or 
15 feet or more. 

7. Q. Do you know what underlies it?—I have nover 
dug down to the foundation; I think, as a rule, it is 
lewnkrie soil; what they call rankar here. 

•$ Q. Supposing the mar waB left out altogether and 
that you were to irrigate the country commanded by the 

0. F. 


Betwa Canal, about how muoh land is there to irrigato f 
Is the mar about 30 per oent. of the whole tbiug P—Not 
so much as 30 per cent. I can give you tho figures 
exactly: they were taken ont under the instructions 
of Mr. Palmer, who was Chief Engineer last year. In 
the Kathaund Brand), which is the ono that runs through 
most of the purwa soil, in dry years, including mar, 70,909 
acres would have to bo irrigated, and omitting mar soil 
56,000 aores, These areas are based on 60 por oent. of the 
normal cultivated rabi area being irrigated. 

9. Q. Commanded P—Actually to be irrigated. 

10. Q, Of that how much is mar?— Tho cultivated 
mar area is practically 30,000 acres. In the oase of 
the other branch, the Hamirpur Branob, including mar 
soil, wo have to irrigate 122,000 acres, and omitting 
mar soil, 61,000 acres. That is a difference of 50 
per oent. The cultivated area of mar soil is therefore 
122,000 acres. 

11. Q. Have you any more branches, or is that the 
whole of tho Botwa Canal P—That is the wholo of the 
Betwa Canal. 

18. Q. Rejecting mar altogether you would like to 
irrigate up to 116,001 acros of rabi?— Yes. Half the 
normal cultivated rabi area of the total area commanded 
by the Betwa Canal is 189,000 acres, of which 04,000 acres 


11 
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Mr. A. C. i« mar and 12,735 is irrigated from all sources, excepting 
H, Laurie, canals. 

- 13. Q. Does that mean much tank irrigation or chiefly 

4th Dec. 02. fj 0 m wells P—Chiefly from wells. 

14. Q. That is just about 30 per cent.—Yes. Of 
course the mar soil being rioh is more sought after by 

• cultivators, but the actual superficial mar soil in the 
district is not so much as 30 per cent. 

15. Q. To irrigate this 116,000 acres, which is exclusive 
of mar, you ought to have 600 cubic feet a second ?—We 
base our discharges on the faotor of 100 acres per cusec. 

16. Q. Then you want 1,200 ousecs ?—Yes, about. 

17. Q. What is your registered discharge in the rabi P — 
We could not run 1,200 cusecs at present in the bTanoheB 
because we could uot carry it. 

18. Q. What is your maximum discharge in the Botwa 
Canal iiselfP — We could run up to about 1,200 cusecs in 
the main canal; we could not carry that in the branches. 

19. Q What do you run P—We K cannot take off more 
than 800 or 900 cusecs between the two branches. 


88. Q. (The President .)—Yon recommend it as a thing 
to oarry out, or would you not P—I could not give any 
direct recommendation or otherwise. 

34. Q. You look upon it as a promising project P—Yes. 
We want more water, and this is a suitable place for a 
reservoir. 

35. Q. Are you in a position to carry on any more 
surveys for other sites. You say this one is the largest of 
them P—Yes. It is the one nearest to the present head of 
the oanal. 

86. Q. Could one look to getting all these projects 
thrashed out in a definite number of years?—Certainly, if 
you had the establishment for it. I have been trying to 
got up and see one of tho other sites, but 1 have felt seedy, 
and have not had the opportunity yet. There is a natural 
reservoir which might be tapped. As to what the capacity 
is, and what we could get out of it, I do not know yet. 

37. Q. [Sir Thomas Iligham.) — Has the cost of these 
been estimated P—Mr. Thornhill roughly estimated it and 
Mr. Atkinson has also taken out figures based on his sur¬ 
veys, not on fresh survoys. 


(Mr. Marsh .)—It Is worked by a reservoir. 

20. Q. (The P resident.) —Could you count on having at 
your disposal 800 or 900 cubic feet per second during the 
rabi ?—1 do uot think so; not river supply. 

21. Q. How much could you count upon P—500 for the 
rabi at most. 

22. Q. What is the oapacity of your reservoir?—The 
present capacity of the reservoir with tho shutters is about 
2,750 million oubio feet. 

23. Q,. If yon run it off at the rate of 350 cubic feet per 
second, you will get rid of the supply in your reservoir 
before you arc likely to get any more into your reservoir P 
—This year it is decreasing very slowly indeed judging 
from tho gauges. I should think this discharge will gra¬ 
dually decrease by Christmas-time ; I do not think it will 
go down more than 160 cusecs ; we should have about 350 
coming down the river, and I think it will oarry us well 
ou to March before the river runs dry. 

24. Q. We have to think about the protection of 
Bundelkhand, and the first point is to get more water. What 
chances arc there of getting more water from potential 
reservoirs P—Surveys of the river have been made at differ¬ 
ent periods since the osnal was first mooted, and very 
elaborate plans were drawn up by Mr. Thornhill, who was 
Executive Eugiueer here. He selected various sites along 
the river extending over 100 miles, and drew up rough 
estimates of the quantity of water capable of being stored in 
these reservoirs—eight in number. lie selected six sites on 
the main river, and two sites on the Jamani, which is a 
branch of tho Botwa river, and worked out their various 
capacities. I have a note of them hero (figures handed in to 
the Secretary). 

25. Q. Does the Betwa Canal irrigate in Jhansi District 
atallP—Not much. It is chiefly in Julaun and a bit of 
llamirpur. 

26. Q. For tho famine protection of theso districts 
the first thing you want is more water P—-Yes. 

27. Q. What is about the total storage of these proposed 
reservoirs of Mr. Thornhill P—4,098 millions cubic feet. 

28. Q. You have at present 2,750 millions in your 
reservoir. You could more than double your supply, 
assuming you could make all these sites ?—Yes. As a 
matter of fact, to sufficiently protect theso districts, we 
want as much more capacity as we have now, viz., anothor ' 
2,750 million cubic feet. 

29. Q. You say Mr. Thornhill made out those estimates 
2<I years ago. Has anything been doue reoently about 
thoraP—I drew out an estimate for one site, tho bigeest 
nno . of those sites, last hot weather. It is the nearest to 
Parioheha reservoir, and seems to be a suitable'place. As far 
as my recollection goes, the estimate camo to seven lakhs 
of rupees. 

30. Q. For what storage of water was this?—900 mil¬ 

lions of cnbie feet; that is, only one-third of the capacity 
of the Parioheha reservoir. J 

31. Q, That ought to be enough for 60,000 acres?—Yes, 

1 think so, together with the present volume stored. 

82. Q. Whero is that project of yours P Has it gone 
op to Government?—1 think so. 

(Mr. Atkinson.) — It has not gono beyond Govern¬ 
ment yet. It was sent up and roturned dcmi-officlally, 


uu 


uanuing liIlClU 


\mr, marsn.) -uur senome is to go 
one by one, so as not to do too much. 

88. Q. (The President.) —If you had the money, you 
would go two by two ; would not you ? 

(Mr. Marsh.)—'I do not think so; I ilike to feel my 
way a bit first. 

39. Q. (The President .)—In the Deccan we found thir. 
for this kind of work tho great difficulty was the labour. 
Could you command labour bore ?—This is simply work for 
masons. There Is vory little earthwork to be done. 

• 40. Q. Could you command the labour to carry on this 

work as quickly as you liked P-Yes. You could get vour 
masons from Agra. This is not a good dktriot for labour— 
not for skilled labour at any rate. 

41. Yon do not lay yourselves out for rainy season 
irrigation at all, I understand ?— No. Wo never have the 
demand for it. There is no rice practically sown in the 
district commanded by the Betwa Canal. There is a certain 
amount sown on the lakes. 

42. Q. Do yon know why it is not sown P—I do not know 
very much about the actual suitability of tho soil, but I 
have been told that some experiments were made in tho 
Betwa Canal for growing rice in blaok cotton soil, and it 
came up vory luxuriantly and promised to bo a very 
good crop ; but when they came to lmsk it, there was no grain 
inside ; and certainly, judging from the absence of all rice 
cultivation in the district, I should think it was uot 
suitable to rice cultivation. _ I havo not Boon rice mysolf on 
the Betwa Canal beyond a little sown last year from canal 
irrigation. 

43. Q. Suppose a demand rose for rice irrigation there 
^ould be no difficulty about supplying it, would there? 
Ton could supply it P-The river always comes down 
abont the middle of July, and after that we have no difficul¬ 
ty ; but of course the middle of July k rather late 
for sowing rico. 

44. Q. You have charge of the lakes too P—Ye?. 

45. Q. How much do they irrigate altogether P-I 
suppose they do not irrigate more than 6,000 acres between 
the lot of them. 3,000 acres is, I think, about the avorag" 

46. Q. Isthero any room for extension there P—Do voJ 

mean as regards extension of channels P - 

47. Q. ( The President.)— Of extending irrigation 
could you raise bunds and so on ?-We could extend kriga- 
turn m this way that we might economise water more in the 
cold season and have a little left over for the kharif. 

48. Q. Pursuing the same subject of storage of water 
do you know whether these lakes can be multiplied, or Tan 

ei } l J r ^ \y r . aialr) * l-lio bunds?- The difficuhr 
about the lakes is that m a dry voar all of them do nnf 
up. There is no difficulty abouVthe Jhanli fij 1 ‘the 
Barwa Sagar lake which is fed from a considerable stream and 
its neighbouring lakes which nearly always fin . W when 
you come to what are called the Hamirpur lake”, about 
seventy miles off from bore, it is quite another mattei. They 
failed completely this year, and one of them is absolutely 
dry, being two feet below the sill level of head now The 
others are about J or ^ full, ' ilie 

them 9 p-No The Catchment bft8in is not l«ge enough for 

*w 6 ?'n Q - Bn ordinary year would yon gay that the rai n 
that tails in the catchment bamne of these lakes is all nnt 
to good purpose P I presume that all the water that is stored 
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in these lakes goes out to irrigation f—Yes, every bit 
of it. 

51. Q. Therefore I say, as regards the oatcliment basin 
of these lakes, all the rain that falls ia them is put to good 
purpose?—Yes, it is all potto good purpose. 

62. Q. There is nothing to be gained by moro storage 
in these catchment basins?—None whatever. 

63. Q, Do yon happen to know whether elsewhere in 
this rocky Buudelkhand Proviuoe there is any place for 
water-storage that is not utilised P—I do not know of any 
from personal investigation, beoauae I have not been over 
that country very widely, but I have no doubt there are 
numerous sites where they oould be constructed, just like 
tbese. 

64. Q. Has any improvement been done by tbese little 
bunds at Rakska you were telling me about yestorday P— 
Undoubtedly. In the village of Rakska itself the spring 
level of the wells has been permanently secured. They used 
to run dry before, whereas now they can irrigate in tho hot 
season without any fear of the water-supply giving out. 
Thero aro 19 of these bunds, as you saw 'n the maps I 
showed you yesterday. The water percolates from the 
top bund to the lower ones. Thero is a considerable 
number of wells below the last oue. The water perco¬ 
lates through and supplies tho wells below bund No. 1—the 
bottom bund. 

66. Q . In the npper ones do they not sow crops in the 
tanks themselves when they are empty?—We do not allow 
them to cultivate the beds of these tanks. 

66. Q. How much money has been spent upon this ; 
do you happen to know P—I do not know. 

{Mr. Marsh.) — We can give you those figures; they 
have all been worked out, 

67. Q. (The President.)—' The indireot valoo of these 
bunds i* that they keep up spring water in the wells. What 
do they do directly or indirectly in the production of food in 
tho country P—Of course they enable people to irrigate tbeir 
lands which they could not do otherwise, so there is a 
dktin’ot benefit done ; but as to what the actual area irriga¬ 
ted is now, and what it was before these bunds were erected, 

I could not tell you. 

58 Q Have you beon impressed with this, so that you 
would like to extend it!?—Ia this particular instance as l 

sav it is only one village that benefits, but I should think 

where you hive a large* amount of oulturable area below, 
making bunds of that description would add considerably to 
t he welfare of the people and their crops. 

69 Q ( Sir Thomas Eigham)— Suppose people on 
the Betwa Canal were to take largely to rice irrigation, 
that would affect the financial position of the canal very 
favourably, would not it P-Yes, certainly it would. 

60. Q Would there be any diffionltv in supplying the 
crops with water ? There is plenty of water in the canal ? 
—With our present storage capacity we certainly could not 
undertake rice irrigation at all in most years. 

61 O Why P— Because last year we only jnst managed 

to see the rail through ; we did no kkarjf irrigation at all. 

62 Q- When do you want the water for rioe ? They 
would have to sow their rice with caual irrigation. 

63. Q. In what month P—I suppose in the month of 

May and the early part of Juno. 

64, O What is the latest dates on whioh water begins 

to come down the river ?-Bothi last year anthe year 
before it has not been down till the middlo of /ulv. Until 
the water comes down the river we eau give no supply. 
Our supplv after tho rabi irrigation is so small that we can 
do no irrigation at all some years. . 

65 O Thon the only reason thero is no rioe cultivation 
in the Betwa Canal is because you cannot ^'fTy^ngation 
for it ?—Yea, that is the prmoipal reason. Last year, 1901, 
we had a certain amount of water left over in the reservoir 
after the rail irrigation, and with that we managed to 
seoure about 200 big has of sugarcane, 180 big has of 
rice and 100 or 200 big has of various other crops, such as 
indigo, vegetables, etc They could take to ncc irrigation 
if they had the water; but as to what area they would 
actually do, I could not say. 

66. Q. Is it too late for them to begin rioe when the 
floods come down in July P—I think it is. 

67 Q 1 suppose your canals are not working at all 

during the it/ian/P-Practically not at all. 

68 Q. During the months of J uly, August and Septem¬ 
ber you keep the canals closed?—It is used for the purpos 


of keeping down weed and silting; it is never used for Mr. A. C. 
irrigation. S. Laurie. 

69. Q. Yon say some attempts have boen made to grow ” 

rice in mar soil P—Yes, so I was told. 6t h Dec. 0 a. 

70. Q. Who were they made by P—The Canal Depart' 
went. A few were taken up for the purpose. 

71. Q. They did it for one season P— I think it was ouly 
done for one season. 

(Mr. Marsh.)— For two to three seasons. 

72. Q. ( Sir Thomas Eigham.) —Ib it necessary to 
suppose, if rioe is grown at all, it must be grown in the 
mar soil P—Not necessarily, I should think. 

73. Q. It will grow in the purica soil very wellP—Yes, 
it Till grow there. 

74. Q. It is not grown anywhere at present P—No. 

76. Q. Have you any rice at all in tho canal P Last 
year wo did about 150 acres of it. 

76. Q. (The President.)— If you could get the people 
to sow rice when the floods come down, you could give tnem 
plenty of water P—Yes. 

77. Q. (Sir Thomas Eigham.) —How do you manage 
to grow indigo if you get no early waterings P —This 
was done from early Waterings. You notice in the year 
11)00-01 the total amount of kharf sown was four acres of 
sugarcane, eight acres of rice and two acres of other crops. 

In otiier years you got nearly three thousand acres. The 
reason is that the reservoir van dry. During the present year 
wo were not able to irrigate an acre of kharif. They sowed 
a certain amount of sugarcane before tho rabi supply was 
cut off and we were not able to maintain the irrigation of 
that either. Our eanals were olused throughout the whole 
of the kharif. 

78. Q. They never require irrigation for fodder crops, 
millets and so forth ? In the months of July and August 
is any water ever required for millets P—1 do not think there 
has ever been a case in which the oanals have had to be 
opetiod oe early as that. In the year 1896-97 the oaual* 
were opened in the middle of September. 

79. Q. You do notopen your distributaries for irrigation 
until the rabi demands start, as a rnlo P What is the harm P 
If people do not take the water, you can run it off P—But »e 
have got to do our clearances, 

80. Q. What clearances P—Our annual clearances—silt 
clearances and repairs. 

81. Q. You are always dry in March, and you could 
get plenty of time for clearances thon p Those clearances 
would not last till October. 

82. Q. No other canals are closed during the kharif for 
cloaranous P—But there is no demand for water and we have 
no water in the first instance. We always open as soon as 
the demand sui ts. 

83. Q. How do you know when the demand is going to 
start p—We get our reports from patrols and zilladars as 
in every other division. 

84. Q. If there is good rainfall, there won’t be a demand 

in August ?—No. 

85. Q. Supposing the rain fulls short P—-Very likely 
there will be. This year 1 thought 1 should have to 
open my canals about the 1st of September, because the 
whole of August was very dry. 

86. Q- When was the system of charging one rupee per 
acre for a single watering in September of hack cotton soil 
introduced P — I could not tell you for certain. 

87. Q. ( Sir Thomas Eigham .)—I want to know if 

there is an increasing desire or tendency to give the blaok 

soil lands a single watering in the months of September or 
October P-I think there is. They are under the impression 
once having sown their orope and the crops having sprouted 
canal water js not very beneficial. 

88. Q. Mr. Palmer said there wero signs that the people 
aro appreciating these September flushings in order to get 
water on the crop on the blaok soilp—Not as far as I 
know. 

89. Q. Your figures seem to show that there has been 
no increase in tho demand for irrigation P—( Mr. Atkinson 
showed Sir Thomas Higham a table of figures, and gave 
some explanation regarding them.) 

90. Q. Do the Agricultural Department do anything 
in the way of an experimental farm P—No. 

91 Q What is the maximum that your main line can 
carry ?~ We can run up to 800 eusecs in the two Branches. 

H 2 
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Mr. A, C. 92. Q. If yea wanted more P—We could not carry 
H. Laurie, more in tbs branches. 

-• 93. Q. Could the main line cany more ?—Perhaps 

4th Dec. 02. 400 cuseos more; we cannot dispose of the amount in our 
“ channels. 

94. Q- As regards lakes, I suppose you have gauges t— 
Yes. 

95. Q. IIow far back do they extend P—Up to 1890. 

96. Q. Before that there are no records P—I do not 
think so ; they were under the Buildings aud Roads Branch. 

97- Q. Two or three appear to fill every year?—Yes. 

98. Q. As regards those that always fill, I suppose every 
year a good deal of water goes into the escape?—Yes. 

99. Q. Is there any record of that ?—No. 

100. Q. Conld they bo made to hold up moro water ?— 
I do not think the subject has been considered. 

101. Q. What is the area they irrigate P—I have not 
got any statement of that ; I eouldgive it later. A maxi¬ 
mum of 6,000 acres and on the average about 3,000 acres ; 
that is, omitting kadimi irrigation on Jhensi lakes, about 
700 to 1,000 acres. 

102. Q. There is no record in detail P —Not here. 

103. Q. They only irrigate a couple of thousands a 
yoar in Jhansi P—Yes, two to three thousands, 

104. Q. Do thoy get any revenue P—Yes. 

105. Q. Do thoy pay a water-rate P—The rates on Betwa 
Canal are : Its. 6-10-8 for sugar, Its. 4 for tobacco and rice. 
Its. 3 for rati orops, Rs. 2 for gram and Re, 1 for paleo 
per acre. On the lakes the ratos are Rs. 3-5-6, Rs. 2-4*0 
aud Rs. 1-11-0 and Its. 1-2-0, respectively. 

106. Q. How do you arrange about distribution ; do the 
people ask for water P—We have rather a complicated 
system ; there are certain kadimi rights where no water- 
rate is charged ; it is included in the land revenne and 
Rs. 1-2-0 respectively on the Barwa Sagar; we levy a water* 
jAte on other lands. 

107. Q. How do they grow rico ?—The Barwa Sagar is 
nevor dry ; it is the only lako on which they grow rice. 

108. Q. That revenue is not craditod to tho lakes f— 
No, not kadimi. 

109. Q. Do you get anything out of the water-rates 
to pay for the repair of the lakes and bunds ?—The revepuo 
is Rs. 3,000 for each set of lakos (statement as regard* 
repairs shown). 

110. Q. How do you charge for establishment P—There 
is a cort.ain scale sanctioned by Government; it is the same 
as in other canal divisions. 

* 111. Q. It is impossible to carry out improvements to 

make them more effective P—I think we can make them more 
effective in the way of economising water? 

112. Q. Would they pay P—Perhaps not. 

113. Q. Do the peoplo tako all tho wator you can give 
them P—Yes. 

114. Q. There is always a domand ?—Yes. 

115. Q. Is it proposed to build a new lake anywhere P— 
Not at the present moment. 

116. Q. Have you water-rates on the reservoirs P—Yes. 
We do no direct irrigation on the reservoirs; it is done by 
distributaries. 

117. Q. Is there any revenue on the Raksha bunds ?— 
No ; they only cost Rs. 200 to Its. 300 for ropairs, wo levy no 
rates; they benefit the wells, but wo do not claim compensa¬ 
tion. 

118. Q. Are you obliged to keep them up P—I think so. 

119. Q. Are they kopt up by the Public Works Depart¬ 
ment P—Yes, we have a patrol there ; they aro undor the 
Sub-divisional Officer and more directly under the zi Radar. 

120. Q. Supposing they had to employ a lot of relief 
labour now, are there any of these tanks that they could be 
put on to; I mean bunds across nullahs?—It strikes me 
most of these schemes, such as bunds and tanks, etc., have 
been drawn up rather roughly and without proper investi¬ 
gation. 

121. Q' Is it not possible to make some useful schemes by 
famine relief labour if they were properly investigated P— 

Yes. 

122. Q. Are tbero any bunds that could be made by 
faruino labour ?—Yes. Some of the bunds made by fatnino 
labour are of no uso ; sometimes there is no water in the 


tank at ail and at times the bunds breach ; there are ne 
proper ropairs carried out. 

123. Q. {Mr. Muir-Mackenzie.) —What is the reason of 
the drop in the khartf area in 1897-98 P It was only 807 
acres ?- That is probably duo to the previous famine year 
having draiued tho reservoir. 

{Mr. Atkinson .)—The kharif area of the previous 
year was very muoh inflated by tho famine. 

124. Q. {Mr. Muir-Mackenzie.) —What is the amount 
that your present water-supply would enable yon to do. 
Yon say in your note : “ In 1899 only 33,000 acres were 
done, and of this some 660 acres was destroyed for want of 
subsequent waterings, There is no reason why as large an 
area should not bavo been irrigated as in 1896, viz., 60,000 
acres ”P—Our present water-storage, if properly economised, 
should do 37,(JUO acres of rabi and give it a full watering. 

125. Q. You oannot go further. Then how do you say 
in your noto you can do 60,000 aore 8 ?—That was because 
the year was moro favourable ; we had rains at the proper 
time which enabled ns to dose the canal off ; iu 1899 the 
canal ran more continuously; with the same capacity 
you can irrigate a greater area in one year than in another. 

126. Q. What is the financial result of watering 37,000 
acres P Does the canal pay its working expenses P— That is 
our average .irrigation when there ie no extraordinary cold- 
weather rainfall; our average revenue is Rs. 80,000 and 
working expenses Rs. 90,000, so the loss on tho oanal amount, 
to Rs. 10,000 a year. 

127. Q. If you had extra storage, do you think yon 

would pay your working expenses P—If we got the full 
amount of irrigation anticipated, I think it would • It 
would take some years to develope. ’ 

128. Q. Aro you confident that tho domand would have 
been sufficient,—that you would have got 60,000 acres taken 
up in a year liko 1899 P—Yos, certainly ; there is no doubt 
about the demand for rabi ; tho kharif is doubtful. 

129. Q. If you get good years, it will go down again ?— 
Yos, like other canals in these provinces. 

&7 1 1900?i9ll h p' t la3 ^ d ° n ° in the yeflVS Sinca 1898 ‘ 

{Mr. Atkinson.)— 1 That was a wet year and 34,000 acre, 
were irrigated. 

181. Q. On tho othor hand, you had heaps of water P 
(Mr. Atkinson.)— Yos. 

Marsh.) —Distribution has been improvod a good 

132. Q. From this extra storage you will not "•et an 
increaso except in a very bad year P-I think in ordinary 
yoars it will go up too ; last year there were 48,000 seres 
irrigated, and it was not a year of drought. 

183. Q. You attribute the rise to improvements? 

{Mr. Atkinson.)—To additional storage and improvements 
in distributaries. 

{Mr. Marsh.)—Wo would have got 20,01 0 acres more if 
certain other improvements had been sanctioned. 

134. Q. Yon look forward to tho irrtgation of something 
like 60,000 acres in ordinary years P 

{Mr. Marsh.)— Yes, providod we get a snfficient cold- 
weather dry penod ; in some yoars thoro is no dry period 
between the monsoons and the winter rains. 

135. Q. What averago do you hopo for P 
(Mr. Marsh.) —Up to 50,000 acres. 

136. Q. (Mr. Bajaralna Mudaliar.)—In tho early 
kharif could you irrigate any large area if thoro was a 
demand for water P—Then, as a rule, we have very little 
water in our reservoirs ; I do not believe we could do more 
than 2,000 to 3,000 aores; that is in a fair average year. 

137. Q. Even that is not now irrigated, you are not 
absolutely certain of it P—No. 

138. Q. You do not hold np water to meet any subsequent 
contingencies P—No ; wo do not consider the kharif at all. 

139. Q. (The President,)—I understand from what you 
have said that of the catchment basins of Bundelkhand only 
a small area has beon utilized for these lakes P—Yes. 

140. Q. There must be a far greater part of tho catch¬ 
ment basins that have not been utilized at all P—Yes. 

141. Q. Probably there are a great number of thesa 
between this and the source of the J'ctwa P—The country, 
as far as I have scon, is suiiable to the erection of bunds 
of the description of the Barwa Sagar. 
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142. Q. Would it not be worth while, with a view to 
increasing the food-supply, to have these bunds examined f— 
Yes. 

~l43. Q. Now as regards this leans grass, you have any 
amount of water during the rains that you are not using ?— 
Yes. 

vI44. Q. Wo have heard that one modo of killing lean 1 
grass is to embank the field and drown it; would it not be 
good policy to encourage this kind of thing and tell the 
people they would get the wator for nothing P—Yes, bat 
there would be the expense of making the bund. 


vf46. Q. Do they not take to bunds P—In Jalann they 
are unknown ; in some plaoes in Jhansi they are numerous; 
in Hamirpur there are none. 

\/l49. Q, Is there leans grass there?—Yes, certain parts 
are depopulated by it. 


Mr. A. C. 
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y 147. Q. Suppose the people were offerod water free to 
kill the bans grass, would that be of use P—Yes, it would 
probably be of use, but in some plaoes the grass is mixed up 
with cultivation. 

<v/l48. Q. Fans grass is a serious trouble, is it not P—Yes. 


WiTsssa No. 39.— Mb. W.J. Riddeh, Executive Engineer, Fatehpur Division, Lower Ganges Canal. 


1. Q. (The President.)— Yon aro in ohargo of the 
Fatebpur Division ?—Yes. 

2. Q What other works have you been on ?—I was on 
the const motion of the Fatchpur Branch for nearly three years 
and then I was some time in Naini Tal; I bavo been in 
ltohilkhand and in the Northern Division on the bead works. 

3. Q. Your work has been chiefly constructive P—Yes, 

4. Q. The Fatchpur Division is now open ’—Yes, it has 
beon open for three years. 

6 Q, Is irrigation freely taken P—It is in the Cawnpore 
District and in the upper portion of Fatchpur; in the lower 
Dortion 0 £ Fatebpur and in the Allahabad Districts it is 
taken freely where they have flow, but the cultivators thore 
are very lazy and won’t dig guls where there is heavy dig- 
ging; they won’t oombine to make village ohannels. 

6 O What are you doing about that P Are you making 
village channels for them P-A certain amount have been 
made, but the Government said it was against tho usual 
rule • first there was a small grant of money given, and then 
thev said they eonld not give more, as the cultivators should 
do it for themselves. I have been trying this year to get 
the cultivators to combine, and have said we will dig guls 
if thev will pay for them. I am afraid, without applying 
to the Collector, it would bo rather hard to recover the 
money for digging guls. 

7 O Have you boen in communication with the Collector 
about it P-I have spoken to tho Collector of Fatehpur, and 
he said he would try and help me. 

ft Q. Is there any suggestion about gotting takav* 
advances for the purpose of making these village channels t 
—A grant of K». 10,000 was proposed to be given, but there 
was some difficulty as regards the power of recovery. The 
difficulty in these matters Is that you cannot say exactly 
viho will benefits 

9 tt Have they got any alternative Irrigation just now? 

- They are not used to woll irrigation ; the people I am 
speaking about are those living on the borders of the Jumna 
banjar land. 

10 Q These people have not ever had a year of 
drought P-Not since the canal was opened. 

11 q j think this is eminently a thing on which tho 
Executive Engineer and Revenue Officers should act 
together. As a rale, how long would the longest village 


channel be P—It has been our endeavours to have nothing 

Riddell. 

over one mile. 

12. Q. Is thero reh or usar land in this country ?—There 4 ^ j) ec> qj, 
is a certain amount of usar, but not in very large quantities, _____ 

13. Q. Has it been necessary to make any drainage lines 
yet P—No big drainage lino is required. 

14. Q. In these new distributaries I suppose you fix the 
size and number of outlets?—Yes. The proportion we are 
allowed to provide irrigation for in eaoh village is 40 per 
cent, of the culturabie area; that is, including well Irriga¬ 
tion. 

15. Q. In the two crops F—Yes, but our kharifceop is 
very small. 

16. Q. If a man owning land within a mile of your dis¬ 
tributaries wants irrigation, does he send au application ts 
you ?—Yes, if there is not a distributary that goes neat his 
land. 

17. Q. Supposing there is a distributary a mile off, does 
he state tho approximate aioa that he means to cultivate P— 

If there aro 100 acres commanded in the village, wo are al¬ 
lowed to irrigate 40. 

18. Q. No rayat is given any particular amount P— No, 
it is given to tho village. The distribution they arrange 
among themselves. Supposing, however, we had only 60 
per cent, of the area of a village commanded by the caual, 
in order to get 40 per cent, of the total oulturahlo area, we 
allow for the irrigation of up to 60 per cent, of the total 
commanded area. 

19. Q. How many sizes of outlets are there P— 6 ", 6 J" 
and 4J" discharging into a 12 -inch barrel. We are just 
starting Iron pipe outlets. 

20. Q- As yet you have got very little lcharif P—Yes, 
the indigo which was reokonod on to give a large area has 
gone; they are increasing Bugarcane cultivation every year. 

21. Q. Are they taking to rico P—They have a good 

number of jhils which Berve them for rice, but the water « 

in these jhils does not last into the rabi ; tboy have not a 
good olass of rice. 

22. Q, Is there anything you would like to briog to the 
notice of the Commissioner ; if bo, we shall be glad to hear 
it p—There is one matter as regards the shortness of our 
staff; we are handicapped, because there are so many native 
upper subordinates in charge of sub-division. 


Witness No. 40.—Mb. H.Spencee, Collector of Hamirpur. 


1. Q. (The President.)— You are Collector of Hamirpur P 
—Yes.’ 


2 Q. How long have you boen there P—Over three years, 

3 O What measure would you recommend as the host 

to help Hamirpur in the event of another famine P-There 
is nothing more promising than the Dass.au project, it is 
absolutely the best. ... 

4 . Q, What is your opinion about the irrigation of war 
soil ’—There is a strong prejndioo against it down in these 
parts where they have never tried irrigation; up in the 
r ort h of the district during the last famine they learnt to 
irrigate it and have girlisted some this yssr from the Betwa 
Canal. 

6 Q. Do you think there is reason to suppose that by 
decrees they will get into the way of irrigating it ?—There 
is war and war; the heavy black soil they will never irrigate; 
kubar is already irrigated from wells whenever the water 
is noar enough. 

6. Q. Do the people look forward to the Dassan project P- 

Yes, I have just marched down the line of cenal and find 
that except in three villages, they aro all very kern about it. 


7. Q. What is tho objection to it there?—In two of them Mr. U. 
thero ib nothing but mar, and they think, if a caual is Spencer. 
brought, they will lose their land and get no compensating ~ 
advantage; in the othor case, the man wants to keep the *t,h Dec.03. 
jungle for his cattle. 

8. Q. Have you got any lakes in your districtP—Yes, 
in some places. 

9. Q. Is tbeTe aDy irrigation of consequence done by these 
lakes?— The Jaitpur, Bela Tal and Bijainagar do a good 
deal. 

10. Q. Do you think there is any field for extension of 
such lakeB P—There are remains of old ones that have beon 
broached and never mended, whioh no doubt would hold 
water; I cannot say if this would ever pay. There is tbs 
drawback that if the rains do not come in time, your lake 
remains dry. 

11. Q. (Mr. Muir-Machenzie.) —Havs any of them ever 
been dry P—The levoi was extremely low in most of tho cold 
weather before last; in the famine they were well filled by 
the early rains ; they are rather low this year. 

12. Q. (The President.)— Have you got a great deal of 
trouble with Jeans grass?—Yes, it has done a lot of damage. 
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13. Q. Do yoa know any remedy for it P—Flooding ia 
the beat thing. 

14. Q. Have you seen it tried P—Yes. 

15. Q. With good results P—Yea, two or three fields are 
shut in by a bund. It takes two or three years to flood out 
the leans grass. 

16. Q. How high is tho bund ?—5 to 6 feet high on fairly 
flat ground. 

17. Q■ Do you think, if tho Dassan Canal were made, the 
people would avail themselves of the surplus water to kill the 
leans grass P—1 think so. 

18. Q. Have yon got muoh well irrigation in the 
district P— In the north of the district there is hardly any ; 
there is more in the south ; 17,240 acres wero done by 7,452 
wells. (Statement banded in.) 

19. Q. Wo have had figures given us showing 20 acres 
of irrigation per well in Oudh P—I have nothing of that 
kind; I have worked it out to 1'25 acres per pakka well; 
kachcha wells simply do a bigha or so. 

20. Q. Are tho wells liable to fail P -In May and J une it 
is often reported that the wells are dry. 

21. Q. Has anything been done in the way of deepening 
the wells P—Now and then takavi is given. 

22. Q. Do you give much takavi P—Not much. 

23. Q. Could you give more if you had more P—No. 

24. Q. Mr. Bell said yesterday there whs a limit as to 
the amount of takavi P—My people are not keen about it. 

25. Q,. Is there any feeling against the formalities of 
rigidity of recovery P—I think rigidity of recovery has 
moro to do with it than dasturi. 

10. Q. How many years do you spread payments over P — 
We can run up to seven or eight years, but you expect to 
niaki the ordinary recoveries of Rs. 70 and Its. 80 under 
five years. 

27. Q. (Mr. Muir-Mackenzie.)— What is » seven-year 
case P- That would he deepening a well or making a small 
bund. 

28. Q. How muoh money do you advance in an ordinary 
yearP—Ido not think I can tell you ofl-hand ; probably 
Rs. 6,000 to Rs. 6,000. 

29. Q. Could you increase that, do you think P—It is 
diftioult to go round and look up the promising sites. 

30. Q. Has anybody ever taken tho trouble to go round P 
—At Kabrai a lot of bandhias had been proposed as famine 
relief works, and people applied fur advances to make them 
for their own UBe. 

31. Q- If the matter was stimulated by somebody going 
round, perhaps there would be a little more keeuneBS p — 
Probably that ia the way it will have to be done. 

32. Q To whom would you advanoe,—small zamindars? 
—They are nearly all petty zamindars 

33. Q. You would not edvunce to tenants?—The tenants 
would not think of making an improvement; they shift 
from one holding to anothor and do not care at all about oc¬ 
cupancy rights. 

34. Q. As regards these wells In the south of the district, 
who raauo them ?—I could not say off-hand ; they wel 
probably made by zamindars. 

35. Q. There are a few large zamindars P —Yes, and those 
who are large are non-resident. 

86. Q As regards relief works, how much of the populaj 
tiou have you provided for iu your programme P—"30 per 
cent, for six months, except iu just one cornor where no works 
are forthcoming ; we oould extend it to twice that amount; 
there is no difficulty in providing works. 

37. Q. What are your works ohiefly P — Tanks. 

38. Q. For water-supply ?—Yes, for cattle and people. 

89. Q. Have you got any land Idas in the programme P 
—Yes. 

40. Q. Would you not be inclined to do moro in that 
way P—It Is very hard to select them. 

41. Q. If bv chance you got a scries of decent years and 
bad time to prospect tho country, do not you think you 
might get a number of these works profitably done ?—Yes, 
In the south of the district. 

42. Q. Would they make a good form of relief work P— 
Some masonry sluices are required : I rejected over 20 per 
cont., as they were really not relief works. 


43. Q. Yon would not expect any difficulty in organizing 
work at the time of famine P—I do not know if any was felt. 

44. Q. Have you done any famine work P—I was merely 
inspecting works in progress in Muttra. 

45. Q. Had you any village works to doP—1 did nothing 
but inspection. 

46. Q. (Mr. Rajaratna Mudaliar 1) —What enhance¬ 
ment of rent does a zamindar get if be makes a well P — 
He never applios for an enhancement, because if ho did, the 
tenant would simply go away. 

47. Q. It would be profitable to irrigate if there are 
wells to raise valuable crops P—Ho lifts water if he oan 
get it easily. 

48. Q. Is that the reason why the average area per well 
is low in this district P—The depth of water is the ohief 
oause. 

49. Q. What is the depth P—In the northern district 
it is anything from 60 to 120 feet. 

50. Q. (Mr. Heberts.)— In regard to takavi the qnestion 
has been raised whether tho difficulties in extending grants 
were not due (1) to the extortion practised ; (2) the rate of 
interest charged; and (3) repayment not being extended 
over a sufficient number of years. Have you felt these 
difficulties P Is extortion practised P—There is only the 
usunl amount of 11s. 2 given to patwaris, and there is the 
tahsil percentage. 

61. Q. Added to the interest does that make it prohibi¬ 
tive P—I do not think so; the ohief difficulty is the 
rigoronsness of recovery. 

62. Q. Tho rate of interest is not objectionable P—No. 

53. Q. Then as regards rigour of recovery, you said that 
the ordinary period of recovery is five years ; tho Board 
circular allows up to 15 years ; supposing you went up to 
the full 15 would that make takavi more sought afterP— 
I should he sorry to give an opinion. 

54. Q. What is the difficulty in extending tho period P~ 
You have to keep a sharp eyo on your security in the case 
of a long period ; many cases have been recommended for re¬ 
mission where land hypothecated has passed through several 
hands. 

55. Q. It would increase the difficulty of ultimate re¬ 
covery if the time were greatly extended P—I think bo. 

56. Q- (Mr. Rajaratna Mudaliar.) —Could they not 
sell the land ?—The Board would not have it. 

57. Q. (Mr. Roberts.) —Have you had any difficulty in 
getting as much takavi as was required P—No. 

68. Q. What amount could he profitably expended in 
takavi in making band/das P—I cannot say. 

59. Q. Are the people too poor to make them of their 
own accord P—There are s lot of small bandhias made that 
way. 

60. Q. They do not require masonry P—They axe simply 
north work. 

61. Q. (Mr. Rajaratna Mudaliar.) —What is the time 
taken in disposing of takavi cases ; is it under two months P 
—It could be done quicker if a man would go to the tahsil 
and press his case. 

62. Q. (Mr. Muir-Mackenzie.) —And still quicker if a 
man were on the spot to enquire into cases and distribute 
takavi'i —Yes. 

63. Q. For takavi for land improvements and construction 
of wells they can put in applications at any time ?— Yes. 

64. Q. Arc these disposed of within two months ?—Yes, I 
think so ; the longest part of the enquiry is into the circum¬ 
stances of the surety. 

65. Q. [Mr. Muir-Mackenzie.) —Your well irrigation in 
Hamirpnr increased very little in tho famine yearP— 
Perhaps that is because we could not make kachcha wells. 

66. Q. What are your pakka wells like; are they dug 
through rock or are they in clay P—Both. Three-quarters 
of the district haB no rock. 

67. Q. Your pakka wells have bricks right down?—Yes. 

68. Q. Are they made with mortar P—Somo havo not got 

mortar. 

69. Q. Are these figures right; 9,500 pakka wells, 1,300 

kachcha wells P—Yes. 
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■Witness No. 41.— Thakce Beni Singh, Lambardar, Mataundh, District Banda. 


(To the President .)—Iam Lambardar of Mataundh 
village, of which the area is 32,000 biff has. One-third of 
the jama is remitted in perpetuity for assistance rendered 
to Europeans in tho mutiny. Wells in my zamindari 
are 75 feet deep. There axe field embankments which are 
made by cultivators. Zamindars are afraid of taking takavi, 
because they cannot pay it hack in a dry year. The maha- 
jans let the repayment stand over till good years come. If 
the zamindars were given 10 or 12 years to repay, they would 
take takavi readily. It takes two years before they get 
any return from embankments as regards killing bans, A 
canal from the Ken river would be a great advantage. The 
soil is mar, purwa and rakar in my village, and there is 
much kans. This year thero is great distress owing to want 


of water for cattle. I have a tank, which, if the neigh- Thalur 
bouring stream were turned into it, could irrigate 600 acres Beni Sinah 

of land. It would cost Ha. 8,000 or 4,000 to do this. We _ ' 

would pay water-rate. I own only a 3-anna share of the 4 th Dec. 02 

vilbtg.! which has 350 co-sharers. If I could get the others _ 

to agree, I would take takavi improvements. Govern¬ 
ment would have to assist in the construction of the work ; 
the people could not do it without such aid, as they cannot 
combine. I could make it without professional assistance 
if the whole of the land was my own property. I have 
made one embankment costing Its. 1,100; this was made 
chiefly to kill kans. Embanking doubles the outturn of 
the land and saves labour in ploughing. It costs about 
Rs. 6 per acre. 


Witness No. 42.—Babc Narsing Das, LambardaT of Talbehat, Distriot Jbansi. 


(To the President.)—In my zamindari the soil is rocky 
and knnkarey and red, which is irrigated from wells and in 
which, by saving one maund, eight or ten maunds arc pro¬ 
duced, and one well irrigated three or four acres. In the 
famine I bad to take takavi to dig new wells. Besides this 
I have an old tank which always holds much water, and 
which produces per annum nearly Us. 500 of singharas and 


Rs 600 of satia (hot-weather rice), and dhan (rainy season Babu 
rice). This tank, evou when the rains fail, is 30 or 40 feet Nursing 
deep, wherefore none of idle wells of the village go dry ; and Dots.' 

when in any year theie is a famine, thousands of poor _ 

people live on the morar (mots of the lotus), kamal (fruits 4 ^ Dec. 02. 
of the lotus), surkha (a water plant), kaseru (another . . .. 
water plant), grass (*.e., by cutting and selling it). 


Witness No. 43.— Pandit Madho Pebshad, of Gahrauli, District ITaruirpnr. 


(To the President .)—We should like tho Dassan Canal 
if it will give us water when we want it. In the famine 
yeai s the people ot my village got plenty of takavi, much 
of which was remitted, aud this way they were kept alive. 
There is a great deal of mar soil; therefore there aro no 
wells ; there is no need for them. There arc some wells, in 


kabar and purwa soils, but we are not aocustomed to water- Pandit 

ing fields ; the water is 60 feet from the surface. A canal Madho 

would be tho only preventive of famine, but we cannot irri- ^ ersha d. 
gate mar even in famine. We get crops in mar soil even 4 ^ D ec g 2 
in the famine year. —- — 


TWENTY-SECOND DAY. 


Jhansi, 5th December 1902. 


Witness No. 44.—Mb. C. A. Sileehrad, Sub-divisional Officer, Lalitpur. 


Additional note on Irrigation in Jhansi (more especially in Lalitpur). 


I, —Details of wme tanks made by zamindars with the aid 
Of ordinary or famine takavi in the years 1895 1897 and 

1S99-WOO. 

(a) Bant (Balabehat )—Besides the Public Works 
Department tank, there is a tank, or more correctly large 
bandhia repaired by the zamindar with the aid of Rs. 441 
takavi in 1895-96. This tank enables some 85 acres 
of rice (irrigated ot not, according to season) to be grown 
below the tank, and gives some 40 toJ>° acres of raU m its 
bed It is estimated (a good deal of tho laud is khwdkasht, 
and'some is held by hereditary tenants, whose rents have 
not been ofthanoed) to have increased the annual value of 
the village by about Its. 100 . 

Ih) Sirsi (Band).—A tank here was repaired by the 
zamindars with the aid of Rs. 600 Qths recoverable famine 
takavi). In 1309 F. 14 acres were irrigated directly from 
the tank, but the total (well) irrigated area in the village 
has increasod-as follows 

1806 168 acres. I 1398 153 acres. 

1307 129 acres- I 1309 196 acres. 

(e) Memcar (Band).- Rs. 1,000 takavi woe advanced 
in 1899 to the zamindars to repair a tank. Channels tor 
ii-ricaung from it have not yet been oompletod, but its in¬ 
fluence is shown in tho following figures for well irriga¬ 
tion :— 


1306 F. 

1307 F. 


148 acres. 
134 acres. 


1808 F. 
1309 F. 


•160 acres. 
177 aores. 


(d) Nanora (Bansi). —Rs. 400 was advanced in 1307 Mr. C. A. 
to the same zamindar as in the preceding case. Here, also, Silberrad. 

there is no direct irrigation, but the figures for well-irri- - 

gatiou are - 6 tb Dee. 03. 


1806 151 acres. I 1808 166 acres. 

13U7 134 acres. | 1309 188 acres. 

(e) Rajwara (Lalitpur). —Rs. 630 was advanced in 
1307 for the repair of a lank, whioh has resulted in an in¬ 
crease of 50 acres of irrigation from the tanks. 

(f) Agari (Mar aura ).— R.s. 1,000 ordinary takavi was 
advanoed in 13< 7, the zamindar spent au additional Rs. 200 
in the next year, and he tells me himself that his income 
from the village last yoar has increased by Rs. 150 in con¬ 
sequence of the tank. 


Some cases havo beon of course more or less failures, 
generally owing to the bursting of the tanks, i.e., the 
zamindars were not sufficiently skilled to ensure safety. 

II.—I give in detail the average settlement, wet and dry 
rates for the various binds of soil in eaoh pargana of the 
district (in irupoes per .acre) — 






98 


INDIAN IRRIGATION COMMISSION« 


Hr. C. A. Jhansi Proper, (Resettled 189S to 1894.) 

Silberrad. 


PaBaasa. 

Mas. 

Rasas. 

Poswa. 

Bans Moti. 

Eabab Pathbi. 

w«t. 

Dry. 

Wet. 

Dry. 

Wet. 

Dry. 

Wet. 

Dry. 

Wet. 

| Dry. 

Jhauii - , 

6-7 

6'06 

6-33 

3'7 

3-99 

2'72 

3'23 

T63 

212 

•76 

Man . . 

Ml 

3-46 

4-01 

2-66 

3-91 

1*84 

372 

1-58 

211 

•82 

Garotha . . . 

... 

3-88 

... 

2'99 

... 

211 

... 

1-60 

... 

•95 

Moth . 

• *• 

4-03 

6-24 

S'43 

4'17 

2'56 

2'0 

171 

... 

•94 

Average . , 

4-56 

8-87 

6'04 

3T4 

8-95 

2'28 

3'31 

1'63 

211 

CD 

Ratio of wet to dry rate . 

1*18 

1 

1-60 

1'7B 

2-03 j 

2'6 


Lalitpur, (Resettled 1896 to 1598.) 




Pasoaiia. 




Moti. 

Dumat. 

Pathbi. 

Wet, 

Dry. 

Wet. 

Dry.* 

Wet. 

Dry.t 

Balabehat 

• 

• . . 

t 

• 

• 


1-60 

3'44 

•94 

• a. 


Bansi . 

• 

• * 

• 

• 

« 


2'00 

4'37 

1'06 

8-6 

76 

Lalitpur 

• 

• ♦ • 

• 

• 

• 

.«« 

rs7 

3-69 

1'06 

319 

75 

Talbehat 

• 

. • • 

• 

. 

• 

»•« 

... 

4'C0 

76 

2-87 

•66 

Banpur 

• 

• • . 


• 

• 

... 

200 

3'62 

■94 

2'69 

•75 

Mahroni 

• 

• • • 

* 

. 

£ 

.44 

1-87 

876 

1'69 

276 

•69 

Maraura 

• 


» 

• 



1-75 

2'66 

■81 

2-06 

•69 

Average 

• 

• • • 

• 

• 

• 

... 

1-66 

8-6 

•94 

2-81 

•62 

Ratio 








■ 

■ 



dry 








373 

4'5 


; Ctlt ™ ?aara a, nr ow ,or 


To a certain extent tho moti of Lalitpur corresponds to 
the mar and dry kalar of Jhansi proper ; tho dumat to 
wet kalar, purwa and dry rakar moti ; pathri to wet 
rakar moti and rakar pathri. 

The following table illustrates the fact that in the settle¬ 
ment circles containing tho largest proportion of black soil 
this soil is very far from being the only constituent of the 
circle:— 


Percentage {of cultivated area). 


Circle. 


Mm. Mar and , 

dry kabar' 


Jhansi I • . 

23 

61 

381 


„ II • 

11 

37 

45 


Man (IV—VIII) . 

50 

81 

17 1 


Garotha I 

60 

79 

17 

, Jhansi 

„ II • • 

47 

77 

17 

proper. 

„ III . 

52 

81 

12 


„ IV . . 

40 

74 

17 


Moth (whole tahsil) . 

28'5 

71 

25 


Circle. 


Moti. 

Demit, 

Pethrl. 

Lalitpur I . 

. 

59 

30 

9 

Banpur I . . 

. 

60 

39 

11 

Mahroni I . 


63 

82 

4 

Maraura I 

. 

53 

25 

12 


It must be remembered that, save in Garotha, Moth, and 
part of Man, the black soil circles are not by any means a 
predominant portion of the cultivated area. 

III .—Detailt of the Pausa tank .—This was constructed 
first in 1868*69 famine, bat the bund burst in the rains of 


1869. It was reconstructed seven years later, the zamindar 
taking Rs. 3,000 takavi, and the services of a Naib Tahsildar 
being lent to supervise the work ; the work done in 1868-69 
had to bo entirely removed before reconstruction. 8oma 
Rs. 800 or 900 of the total takavi was remitted. 

The water is held up till the time for sowing rabi, and 
then let off and the bod sown. In ] 309 the area so sown 
was 68'42 acres; the land is let on tho batai system ; 
tenants and zamindsrs each take half the produce. The 
zarnindars’ half converted into oash at current rates was 
recorded by the patwari (and stated by him to me in 
presence of the tamindars) as Rs. 700 in 1309 ; and 
between Rs. 600 and Rs- 600 in 1308. These figures are borne 
put by the settlement officer’s note that at the time of his 
inspection the land was leased at Rs 10 per acre. 

In the settlement records of the 1860-67 settlement 
the land now benefited, by the tank is recorded as dumat, 
and its total rental as Rs. 116. This gives an annual 
return of some Rs. 600 on aD outlay of Rs. 3,0(0, or 
nearly 17 per cent, (the work done in 1868-69 appears to have 
been quite valueless). 

The site is undoubtedly unusually favourable (a stream 
running through a gorge in a line of hills), but the above 
figures of profit leave a considerable margin. 

The Rakta bundt.— (Information derived from the 
patwari and Diwan Udot Singh of RakBa.) Constructed in 
1888 at a cost of some Rs. 9,250. The irrigated area (from 
wells) hat increased sinco settlement (1892) by some 40 
acres, and 14 sores are irrigated directly from one of the 
tanks. Four additional wells havo been made, and these and 
20 other* in the village have now a better supply of 
water (water-level is said te have been raised 18 ft.), so that 
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initead of beginning to fail by February (and eo not being 
able to properly supply the ripening crop) thore is always 
a good supply, even in famine yoars. Udet Singh (who 
owns 4 acres of Raksa) estimates the ordinary increase in 
annual value to the zamindars from the land at Rs. 100, 
with another Rs. 100 in a famine year. It would be more 
were not a good deal of the land benefited held by maurusi 
tenants, enhancemeuts in Jkansi at present being practi¬ 
cally impossible. 

Udet Sitigh says there is a more favourable site for a 
s«ries of bandhs on the Kapra Kadi, which, he says, would 
cost some lls. 20,000, and would benefit villages as follows: 
Mjwaha Its. 100; Raksa Rs. 500; Kotkhera Rs. 150; 
Palinda Rs. 20); Dongra Rs. 100; I’athau Rs. 60; total 
Rs. 1,100. I cannot say anything more of this idea from 
personal knowledge. 

IV. —The following figures are interesting as illustrating 
the value of tanks. 1 take the red soil (pathri), P&Tgana 
Talbehat. 

The settlement rabi area (1304) was 12,667 acres, and 
that is a fair average for this paigana, which is quite un¬ 
affected by leans, there being no black soil. In 1307 the 
rabi area was but 9,612 acres,—a fall of 23 4 per cent, in 
this pargana there is practically no unirrigated rabi 
(irrigated rabi is 88 per cent, of the whole) : tuis fall was 
almost entirely due to lack of water in wells. But in 
Talbohat village, which is thoroughly protected by a large 
tank whiohnever goes dry, the rabi area only dropped from 
1,028 (settlement) to 1,010 acres in 1307, while the irrigated 
area increased from 867 to 986 acres. 

Pawa showed a doclino of rabi area of but 9 per cent, 
and of irrigated area of 7 per cent. 

Jakhora (in Bansi, but very similar to Talbohat) showed 
an increase ol rabi area from 368 acres at settlement to 
471 acres in 1307. 

As regards the black soil, I am now camping in the black 
soil portion of the Lalitpnr Sub-division, which, however, 
differs from the blaok soil of North Jhansi, Jalaun, etc., in 
being undulating and interspersed with much more dumat. 
Here, too, I find a very general desire for irrigation. As an 
esample, the rumour of a weir on the Betwa at Deogarh 
(one of the proposed storage weirs for the Betwa Canal) 
has spread, and I have been repeatedly asked 


1. Q. (The President.)—Yon have been 4 years in this 

district P—I came in March 1899 and have been here 
pretty well continuously since. 

2. Q. Where were you beforo P—In Etah in the 
Agra Division, in Etawah, Farrnkhabad and in Muttra. 

3. Q. Is there any irrigation in Lalitpur P-— There are 
tanks and there is some irrigation from them. 

4. Q. Is there any record of it in the statistics P—There 
is a statement in the settlement rocoida and the pargana 
registers, but you cannot say accurately how much is from 
tanks and how muoh from wells, as much of the irrigation 
really derived from tanks is dono directly from wells below 
the bandh of the tank which are indireotly fed by it. 
Such irrigation should obviously be almost wholly credited 
to the tank. 

6. Q. Was the famino of 1896-97 severe there P—Yes; 
I was not there fdr the famine. 

0. Q. I suppose wells held out P—I believo they did; 
I believe the water-supply held out hotter than in the 
1899-1900 famine. 

7. Q. Was thero soverc distress in 1899-1900 ?—Fairly 
so, hut not as great as in 1897. 

8. Q. Were there relief works in both cases?—Yes. 

9. Q. (Mr. Muir-Mackenzie.) — }iovr many people were 
there on relief in 1899-1900 P— I think the maximum was 
7,000 to 8,000 on one day. 

10. Q. ( The President.)— Tho population is very 
scattered, I suppose P—Yes, 210,000 for 1,940 square miles 
in Lalitpur. 

11. Q. And what is it in Jhansi ?— 400,000 for 1,600 
square miles. 

12. Q. Is thero much scope for the extension of wells P — 
Yes, there is, but tanks are move nece.-sary, so that the water- 
level may be maintained ; the country is mainly divided 
into a series of rocky valleys underlain by impermcablo rock; 
the water-supply of eaoli such valley is derived solely from 
tho rain falling within its limits, i.e., there is little or no 
underground supply soaking through from elsewhere. 

tJ.P. 
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whether a canal cannot come to this or that village, 
which, of course, the undulating oharacter of the country 
would render impossible. Then I am asked if ore of the 
smaller rivers could not be dammed, or, failing that, if a 
tank could not bo made. I have already found several 
suitable sites for smell tanks to supply one village in th is 
Vart of the sub-division; in one village the zemindars 
have givon in a written application agreeing to pay 6 per 
cent, on capital cost plus 2 per cent, for annual repairs ; 
this Is but a small tank, east about 600, but this particular 
village is Rmall ; in several others (in the same tract, i.e., 
‘ black soil’) zamindars have Baid verbally they woubi do 
so. The soil commanded by these tanks wouid be mainly 
dumat, but this bears out my contention that suitable sites 
could be found in this part of Lalitpur. 

F,—I have seen tho Bundelkhandi so often reproached 
with laziness that I would like to urge in partial excuse 
for him that the soil of Uundelkhand is, as a role, such that 
with a good season it will give an cxoellent crop with little 
exettion, while in a bad one no amount of exertion will 
make mneh in provement. Tho irrigated centres in a red 
soil village (round the sire) are, I think, as carefully cultivated 
as laud is on an average in the Doab. 

VI. —As regards takavi, I would like to place on record 
an idea that 1 have that the reluetanoe sometimes noted i n 
taking takavi is greatly duo to the uncertainty of tb e 
amount that will be distributed ; with continuity in 3 o r 
4 years some Rs. 8,000 or Rs. 10,000 takavi for seed was 
easily distributed in the sub-division every rabi. In the 
first year, when the amount for distribution is short, appli¬ 
cation for a large sum of takavi had to be filed. 

VII. — As regards rice, for the gazetteer I collected in¬ 
formation concerning 16 different kinds grown in the 
sub-division; none ot these were described as growing in 
moti in faot in Lalitpur, and I think it is the same in 
Jhansi proper ; rioe is practically never grown on blaok soil. 
Thus with an average of 8 per cent, of the kharif area of 
Lalitpur under rice in Talbehat Pargana, which contains 
no black si 51, rice forms 16 per cent., while in Mahroni 
Pargana, with approximately equal areas of black soil, 
pathri and dumat rice is only 4 per oent. of the kharif 
area. 


18. Q. The extension of tanks is, yon think, better P— 
It is almost a necessity, 1 think, before you can extend your 
wells to any extent. 

14. Q. The chief function would bo to act indirectly 
to keep up the spring level of the wells P—Not the chief 
function, but an important function. There are many places 
whero more tanks could be made. 

16. Q. There is no doubt about that ?—No. 

16. Q. Would these be large tanks or small onos P— 
They would for the most part not be more than sufficient 
to supply one village ; I have been lately over a good many 
villages in the northern part of the Sub-division ; there is a 
good site in nearly every village. I proposed that Govern¬ 
ment should construct tbe tanks and that they should pay 6 
per cent, on the capital cost and annual repairs ; some agreed 
to thiB, but some did not. 

17. Q. Would it not be better done by takavi P—I don’t 
think they could do it. Tbo Nstbikhera tank burst the rains 
before last and the zamindars got takavi amounting to Rs. 600 
to mend it; they kept it for four or five months and then 
said they could not manage it and returned the money. The 
zamiudars have twice before repaired this tank. 

18. Q. I suppose there is a District Engineer for the 
works P—There is in Jhansi. 

19. Q. Could a subordinate be trusted with that kind 
of thing ?—I should hardly say so. 

20. Q. The Irrigation Department seems rather heavy 
machinery for that if it can be dono without P—Perhaps so, 
but you want some one who is a specialist on tanks. 

21. Q. Would you like to see a system such as you describe 
carried out by the Public Works Department ?— There 
should be a proper survey and inspection of these sites in 
consultation with tbe zamindars concerned to determine 
whether they would pay. If there was an officer of tbe 
Irrigation Department in charge of all tanks, they would b* 
maintained regularly. 

22. Q. Would there be any revenue difficulties about the 
zamindars paying 6 per cent, of the cost P—Some say they 
would do it; others say that tho advantages are not sufficient. 
Irrigated rent is 3J times that of unirrigateJ. 

N 
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28. Q. WouH there be difficulties made about the land 
submerged by such tanks P—No, if the schema I had thought 
of were adopted. Government would allow the zamindars to 
!. use the tank, provided they did not damage it just as they 
pleased, 

24. Q. (Mr. Muir-Mackenzie.)—You. have concluded a 
certain agreement P—No ; I was proposing that tanks should 
bo constructed and maintained by Government j the zamin- 
dars should pay 6 per cent, on the capital cost, plus the annual 
cost of repairs, and that zamindars should bo allowed to 
use the water as they please, provided they did not do any 
damage to the tank- 

26. Q. ( Sir Thomas Sigham.)— Haveyou any idea of tho 
expenditure necessary to protect this particular area ?—These 
tauks would be small ones and not more than sufficient to 
command part of the land of one village j they would cost 
from Us. 600 to Rs. 3,000. 

26. Q. Hamirpur has 203 acres for every million 
cubic feot; that seems quite as much as you could do. 
Where would the 6 per cent, come from?—From the in¬ 
creased rent of inigatod land as oompsred with the same 
land unirrigated, thus the average Settlement Officer’s circle 
rate for wet dumat is 3J times the dry rate ; for wet pathri 
4} times. Moreover, quite half the advantage is from wells 
below the bandh. 

27. Q. That is why you cannot pnt a water-rate on 
it P—Yes. 

28. Q. If the people oonld pay 5 per cent, on the capital 
cost and tho coat of maintenance, thon these would he 
produotive works ?—A tank at Parwa cost Rs. 3,000 and the 
zamindars estimate that the benefit from it is Rs. 600 
to Rs. 700 a year. 

29. Q. (The President.)—Who made it ?—This tank was 
originally constructed in the 1868-69 famine. It burst in 
the rains of 1869 ; and was reconstructed 7 years later ; the 
lamindars taking Rs. 3,000 takavi, of which some Rs. 80l>or 
Rs. 900 was finally remittod. The work done in 1868-69 was 
of no assistance, the wholo having had to be done over again. 
The water is held up till tbc time of sowing rdbi, and then let 
off and the bed sown. 

30. Q. (Mr. Muir-Mackenzie.) —How do yon know that 
it costs Rs. 3,000 P—I have been told so. 

81. Q. ( Sir Thomas Sigham.)— Such tanks are very like 
field embankments P—They let tho water out at the begin¬ 
ning of the cold weather and sow thoir wheat. 

32. Q. (The President.) —What would you advocate for 
Lalitpur as the best means of enabling it to resist famine ? 
—I would have a oareful survey made of these tanks and of 
the different sites in consultation with the zamindars of the 
villagu so as to ascertain whether it would suit them to 
have a tank, and these projeots should be carried out ss 
foods might be available. 

S3. Q- Do you think storage of water on a large scale 
would assiat Lalitpur P—It might keep up tho water-level, 
and you might take small canals out of such reservoirs, but 
the oountry ia too hilly for u large canal to be possible, 

34. Q- Have you thought of large storage works in that 
district for irrigation P—lies. 

36- Q- Do you think there are possibilities there P 
—It looks as if it should be possible. 

36. Q. The red soil of Lalitpur is poor soil?—Yes, th* 
Settlement Offioer’s averngo rate for cultivated dry pathri 
is II annas per acre ; but such sod is usually cultivated for 
only 2 or 3 years, and then lies fallow for 8 to 12. 

37. Q. Is it the same as that which is irrigated ?—Yes, I 
believe it is, by loDg cultivation and manuring it has become 
better soil than it wa9 before. 

38. Q. Do not tanks silt up much P—I den’t think they 
do j certainly eome of the Chandel tanks have to some 
extent silted up, but they are probably 800 to £00 years old, 

39. Q. Do the peoplo look after tho existing tanks 
themselves P—Yes, so far as thoy are looked after at all. 

40. Q. Do they do repairs P— Sometimes, not always. 

41. Q. Ars there masonry Bluices ?—In some a good 
many hare natural escapes. 

42. Q. Do they irrigate kabar land at all F—In Bant 
they do; it is called moti and includes mar and kabar. 

43. Q. What is the reason why that village docs it and 
not others P—Tho tank is well situated ; it was built in the 
1869 famine ; it burst in the rains of that year, and was 
repaired about 1890. Irrigation from it only began in 
1899, but beforo that it had done much to raise the spring 


level and keep land near it moist aad so capable of bearing 
spring as well as autumn crops. 

44. Q. Do you consider it the duty of Government to 
repair the tanks P—Yes, where there is a prospoct of advan¬ 
tage oommensurate with the outlay. 

46. Q. (Sir Thomas Sigham.)— As regards these tanks 
that you propose, have you any idea of the cost P—Some hi.vs 
been roughly estimated as civil,famine relief works. 

46. Q, Have you got a number of .these tanks in the 
programmoP—Yos, but those in the list aro generally not 
the right ones. Tho list was made out by the Xahsildar 
based on Kannngo’s report. I am going through the pro¬ 
posals, inspecting the localities and writing notes. 

47. Q. Has it been examined by any of the Public 
Works Department officers P—No. (Report by Captain 
BolJasis shown to President.) 

48. Q. (The President.) —Your remarks about tanks in 
Lalitpur would apply equally well to tho other parts of tho 
Jhansl District?—In the flat land it would not apply, but it 
would to the southern portions of p&rganas Jhamn and Mar. 
(Some conversation in connection with programme.) 

49. Q. (Sir Thomas Sigham.) —I suppose you made some 
tanks in the last famine ?—No, they only deepened two of 
throe. 

60. Q. Yon cannot say what was the result P—No, I 
c aD obtain some details, I think (that is what was said, but 
j don’t bclievo it). 

61. Q. Instead of 6 per cent., if you could get half, I think 
there would be a very good oaao for the money P—I think 
they would pay 2£ por cent, certainly. 

52. Q. I suppose tanks vory often burst P—Yes, very 
often. • 

. Q- That is because there is no escape P—Yes, some¬ 
times, but often through neglect of the bandh which 
bursts where it has boon allowed to bcoomo weak. 

64. Q. The esespe generally costs as much as the bandh t 
— In a good many places you can got a natural escapo over 
rock. r 

55. Q. Is this programme complete P—No, that is what 
I have been able to do this season. 

66. Q. What did they spend on the Raksa landhs p— 
Rs. 9,337. 

67. Q. If you wanted 5 per cent,, it would bo about Rs. 
600_ : nobody could get that out of them ; could they P-I 
dou t know what has happened by increase of revonne in the 
last settlement of 1892. I will try to find out and send it 
in. 

68. Q, I think, if you could be sure of getting your 
5 per cent, at the next settlomont, it would be good enough P 
—1 think it oonld be done if the tanks were chosen properly. 

59. Q. How many works of this kind hove you got 
(pointing to prop-ammo) P- There aro several hundred tanks 
•nd bandhias; by tanks I mean bandh* put across ths 
drainage lines. 

60. Q. What do you propose about the bandhias ; should 
these be done by Government ?—Yes, I think this would be 
best j somewhat as suggested in Mr. Barlow’s report- 

61. Q. Would the poople do it themselves P—They do 

sometimes. J 

62. Q. Would you confine Government work to the 
making of tanks P—No. In Lalitpur even in thoso settle¬ 
ment ciroles containing most black soil, this soil rarolv 
amounts to more than half the cultivated area. I think in 
a great many place* sites could he found for tanks whence 
the people would irrigate dumat, that is a mixture of red and 
black soil. 

^ 63. Q. Do they irrigate where there is black soil ?— 

64. Q. If you put your tank where thore is black soil, 
they won t use tbo water; will they P-A big zawiudar in 
Lalitpur said they would very probably uso the water to 
irrigate blank soil, but for tbc first watering only. 

65. Q. Would they lift it ?—No. 

66. Q. (Mr. Muir-Mackenzie.)— There are already a 
great many wells in Lalitpur P—In red soil in the valleys. 

67. Q. Not under tanks P—Yes. 

68. Q. Do wells not protected by tanks hold out as well 
as others P—Not bb well; in the 1899-1900 famine in Tal- 
baid in the red soil the rabi area was only 75 per cent, of 
the normal; the rabi there is all irrigated by wells or 
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69. Q. Were tanks useful P—Villases that suffered most 
wets certainly those that have not got tanks. 

70. Q. Now looking at some figures I have, I should 
like to ask, why more relief was not given in 1899-1900 ?— 
We were perhaps not vory liberal. 

71. Q. If relief had been given with greater liberality, 
perhaps you could have relieved more P—Yes, but I do not 
wish to be thought to imply that relief iu 1899-1900 was 
not liberal enough,—rather that it was over-liberal in 1896- 
97. 

72 Q. Why was it less P—1896-96 was a famine year 
in Bnndelkhand; in 1893-94 and 1894-95 rust destroyed 
the whole of the wheat crops ; 1890-91 and 1891-92 wers 
bad years. For more complete details see Mr. Hoare’s 
Settlement Report for Lalitpur, p, 6. 

73. Q. They had not been able to recover completely ?— 
No; they had had ouly one good year (i.e., 1897-98). 

74. Q. That was sufficient to account for the distress 
not being quite so severe in 1899-1900 P—Yes. 

75. Q. What are the wells like ; are they most of them 
sunk through rock ?—-They go down to the rook. 

76. Q. Do they stop at the rock ?—They sometimes blasb 
the rock, but they never go through the rock, I think; 
sometimes they come on to a spring, where the rock is 
fissured. 


92. Q. What Is the area Inside the tank that grows a Mr. C. A. 

good crop P—60 to 70 acres. ' Silberrad. 

93. Q. And the rental of that land P—The land Is now J - * 

leased on batai, i.e., the tenant and zamindar each takes*'"• 
half the produce; in 1801 F. the zamindars’ half converted 1 

into cash at current rates was recorded as Rs. 700 ; in 1308 

between Re. 500 and Rs. 600. At settlement the land was 
leased at Rs. 10 per acre. 

94. Q. What is the dry rate P—The land benefited by 
this tank was recorded in the 1860-68 settlement at 
dumat and the total rental of the area as Rs. 116. 

96. Q. {Mr. Bajaratna Mudaliar .)—Does the whole of 
the rent go to the zamindar P—Yes, Government has nothing 
but the land revenue. 

96. Q, (Mr. Muir-Mackensie .)—Do you think most, of 
these tanks that yon propose to make would have an area 
inside them that would be cultivable P—Some would ; some 
would not; it depends on the situation. 

97. Q. Go yon propose most of these tanks as relief 
works P—Yes, but they would, of course want some masonry- 

98. Q. Did you propose them as relief works in 1899' 

1900 ?—Yes. 

99. Q. Were they adopted P—To some extent, the famine 
besides was not so great as was expected ; there was some 
hesitation abont putting the workers on tanks. 


77. Q. How are the wells built P—Genorslly with dry 
bricks. 

78. Q. They don’t use stone P—In the south they use 
sandstone. 

79. Q. Do they last an indefinite time ?—Fifty years. 

80. Q. And then they fall in P—Yea, if they are not 
looked after. 

81. Q. If they were looked after, would they last an 
indefinite period ?—I think so. 

82. Q. Have yon 6een any very old wells P—There are a 
good many fairly old wells ; there is a properly built well 
in Lalitpur which is dated 1600. 

83. Q. Is it very expensive P—Yes. 

84. Q. The main use of tanks is to feed wells. Is there 
sny difficulty about getting wells made ; supposing yon 
made tanks, would the people make wells P—Yes, they 
might want takavi. 

86. Q. To whom would it he given,—zamindars or ten¬ 
ants P—Sometimes to the one, sometimes to the other. 

86. Q. Are they small zamindars P—The majority an 
small. 

87. Q. Is there any difficulty in getting a joint agree- 
ment for takavi for a well or tank ?—There is sometimes 
difficulty, but you could square them if you talk to them. 

88. Q. Would these tanks hold out in a year like 1896-97 P 
—Yes, they had 35 inches against an average of 40. 


100. Q. Why was there hesitation P—The projects were 
not quite ready. 

101. Q. You don’t think there would have been hesitation 
if the projeots had been ready P—I think the engineers 
preferred roads as being easier to manage; these tanks are 
comparatively small works and more difficult to manage. 

102. Q. With regard to the difficulties of management 
yon don’t consider them insuperable P—No; I am speaking, 
however, without mnoh famine experience. I don’t see 
why fonr to five tanks in neighbouring villages should not 
be made into one oharge. 

103. Q. You have spoken abont the large rent a zamindar 
may expect if be makes a useful tank ; why is it that when 
without much difficulty and with exemption from assess¬ 
ment, the zamindars have not done more than they have? 
—They have not the money, and they are not a particularly 
energetic lot; some of the bigger zamindars have dons 
something. 

104. Q. What has been the results P—-I have no figures, 
bat I will send thorn in. 

105- Q. Was there mnoh contraction of cultivation as tbs 
result of the famine of 1896-97 P—Not very much ; there 
was a considerable change in the erops sown, bat that was 
not so much due to famine as to rnst.f 

106. Q. There are a large number of these tanks still 
existing. Are they in very bad repair P—Some are in 
excellent recair. but some have been lot KO. 


89. Q. And in 1899-1900 P—Thoy got very dry that 

year.* 

90. Q. But wells nevertheless held ont P—The rabi area 
went down 23 per cent, (answer not fully recorded). 

91. Q. As regards this tank that cost Rs. 8,000, do yon 
know what area is actually irrigated P—It is more in the 
nature of a bandhia. 


107. Q. Yon reoommend in yonr note that Rs. 60,000 
per annum should be spent on construction and repair of 
tanks; do yon think any money should be spent on the 
repair of existing tanka P—Yea, I think so. 

108. Q. {The President .)—Do you think it is the duty 
of Government to keep thorn in repair where the people pay 
wet-rates P—Yes. 


* Rainfall at Talbehat for period Juna to Maj— 
l«95-P6-24'23 inches. 

1806-97- 37 88 „ 

1809.1900—19 68 „ 

Average for 23 years—36*28 inches, 

Average rainfall at the four reporting stations in the rob-divieion for mbs periods r 

1895- 96-29 35 in oh oe, 

1896- 97 -37’C 8 „ 

1890*1900—28*05 „ 


t The following figuroa illustrate this change : — 
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INDIAN IRRIGATION COMMISSION: 


Jfr. C. A. 109. Q. (Mr. Bajaratna Mudaliar .)—As regards the 
Sillerrad. Parwa tank, were the lands in the water-spread uncultivated 
—— before the tank was repaired P—I believo they were cul- 

llh Deo. 02. tivated like other dry lands. 

110. Q. If a tank was repaired by Government at a 
large outlay, could the zamindar come in aud levy a wet- 
rate P—Yes, 

111. Q, Is that allowable under tho law P—T don’t know 
if it is allowablo; in Lalitpnr they hardly know what ocou- 
patioy rights are. 

112. Q. (Mr. Muir-Mackenzie .)—Would the landlord 
have any difficulty in getting another tenant for a good 
bit of wet land P—No, if he takes too much they leave 
him, 

118. Q. (Mr. Roberts .)—Lelitpur is a particularly back¬ 
ward distriot; is it not P—Yes. 

114. Q. The cultivated area compared with the cultnrable 
area is comparatively small?—Yes. 

116. Q. And what is cultivated you oiplained can only 
be cultivated three years out of ten P—Yes, that is outlying 
land in the red soil traots. 

116. Q. A zamindar’s rights are greatly subdivided in 
these parts?—Yes, in a great many villages, especially 
among the Lodis and Kurmis, you get some comparatively 
big Bundola landlords. 

117. Q. A great many villages are patiJari ?—Yes, 

118. Q. And they are cultivating zamindars P.—Yes. 

IIP. Q. In these patidari villages the best lands in ths 
village are mostly cultivated by zamindars ?—Yes. 

120, Q. These Lalitpnr poople are very little given to 
civil and rout litigation ?—Yes. 

121- Q. They are particularly amenable to authority in 
these matters ?—Yes. 

122. Q. Aud the amount of oivil and rent litigation 
relatively to the population that gives rise to litigation is 
smaller than in the district P—Gortainly, there were, I 
think, only 19 ejection oases. 

123. Q. That points to the faot that occupancy rights ars 
not particularly valuable ?—Yes. 

124. Q. Landlords arc not exerting themselves to prevent 
their acquisition, nor do tenants lay any great store by thorn P 
—No, occupancy rights, except as regards land withio the 
tareta of the red soil villages, have a'most reduced them¬ 
selves to tho right to a somewhat unccrUiu amount of cer¬ 
tain kinds of land at customary rates. 

126- Q- Thero is no great difference between occupancy 
rents and non-oooupancy P— Practically none; Mr. Hail 
finds that, if anything, occupancy rights are a bit higher. 


12(7. Q. In the case of improvements made, the question nf 
the amount of bonefit the tenant would be entitlod to would 
be settled rather by custom than by recourse to the law 
oourts P - Yes, certainly. 

127. Q. The tonants would pay the same rates for wet land, 
however It had beoume wet ? — Yes, thoy have certain cus¬ 
tomary rules to determine the amount for wot land. 

128. Q. Neither party would claim the interposition of 
the law?—No. 

129. Q. As regards these oivil works that you call bandhia 
in your report P—I should have said village relief works. 

ISO. Q, That means works not to he carried out by the 
Public Works Department P—Yes. 

131. Q Roads and big tanks employing 5,000 people 
are allotted to the Public Wotks Department and smaller 
works to the Civil Department P—Yes, but as regards the 
numbers in this programme, I would not liko to lay any great 
stress on them. 

132. Q. Would thero be much difficulty in supervising 
these works ?—I expect thero would be. 

1S3. Q. The principle of the division is that the works 
are supposed to be less open to supervision P—Yes. 

134. Q. You mentioned one roason, why more tanks were 
not made is that the zamindars wore too poor; that gives the 
hope that they would do more; you mentioned also that there 
are a great many existing tanks that have been allowed bv 
the zamindars to burst and fall out of repair. What is the 
reason of this ; osn yon Bay P—-Want of money largely, but 
also want of energy and Blackness, aud also to the number of 
co-aharcrs which makes it difficult for them ,to arrange 
between themselves how to distribute tho cost. 

136. Q. If these tanks were taken np by Government on 
any extensive scale it wonld seem to follow that the 
repaira should be under Government supervision?—I think 
so certainly. 

136. Q. They could not be left to zamiudars P—I don’t 
think so. 

137. Q- (The President.) —Is thero any point you would 
Jike to bring to the notice of the Commission t—I was talk¬ 
ing to the mix of Gnraarai. He wanta a canal taken ont of 
tho Parichhu reservoir on the east of the Betwa so aa to take 
water into the Garotha pargana in whioh his ostate (65 
villages) lies. The difficulty here would bo the hills near 
Parwa. I was also talking to a considerable landowner of 
Chirgaon who asked abont th« possibility of constructing a 
short canal from Hariohha at a higher level than the existing 
Betwa canal to irrigate land around Chirgaon (ie., nearer the 
head-works of the canal). 

138. Q. Would the rais be willing to take water on mar 
land P—lie said ho would, but it is mostly wanted for 
kabar. 


Witness No. 45— Dewan Pastab Singh, Malohta, District Hamirpur. 


Devan (To the President.) —I own 30 or 40 villages scattered 
Partab about. There is do irrigation in his village except, around a 
Singh. few wells. There is some irrigation from Bela Tal. In the 

- famine Government gave help to my tenants. Tho 

6th Deo. 02. proposod Dassan Canal would do great good ; all would 
“ welcome it. There is a good deal of mar, but /cans has 
spread over it, therefore they would tako water, as tho kans 
has made the soil drier. They will grow pitia wheat instead 


of katia, because there is fpar of rust in kalia if crops are 
irrigated. They will irrigate rice. They grow plonty of 
rice in my villages in Pawn; thoy do not grow it in mar, 
bat grow it in kabar. There are some bandhs ; little 
bandhs are 3 feot high, specially in rice Colds. There is 
exoellent mar land, in whioh thero is no need for bandhs. 
They will make bandhs now on acoonnt of kans. bandhs 
are no good in mar land, except to kill kans. 


Witness No. 46.—M&nshi Behabi Lal, Zilladar. 


Munshi (To the President.) —Why is rice not irrigated on the 
Behari Lal, Betwa CsnalP The people Irrigate rico on Barwa Sugar, bat 

- on low lands. On the Betwa Cinal tho soii is not saitable j 

6th Dec. 02. parva whioh is saitable is situated too high on tho Betwa 


Canal. The cultivators are lazy and prefor juar and bajr* 
which they find gives loss trouble. Rioo would be mors 
profitable. I tried to get it introduced hut failed. 


Witness No. 47.— Mb. R. P. Ateinson, Superintending Engineer, P. W. I> 
(Replies to printed questions ) 


A.— Genibae. 

Mr. R. P. j. The answers below apply to the country irrigated by 
Atkinson, the Potwa Canal. Nine-tcuths of tho country irrigated 

- lies between the Betwa and Pahuj rivers south and north, 

6th Deo. 02 y,e Jumna on the east, and a straight line drawn through 


Kunch to Orai and from Orai to the south (see the map 

herewith). 

I have bepn in charge of the Betwa Canal Division for 
21 months since October 1893, and in ohsrge of the Circl® 
in which the Betwa Canal lies for seven mouths. 
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Txbls I. —Average Rainfall eaah month for Jalaunfor last ten gears and for last five yean. 
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Tablb II .—Area irrigated by soil in each rabi. 


Babi. 

Mar. 

Kab.r. 

Other aoils. 

Total. 

1890-01 

1,082 

9,746 

19,336 

30,164 

1891-92 

1,348 

6,074 

19,790 

27,212 

1882-93 

1,097 

4,129 

14,266 

19,492 

1893-94 

75 

2,256 

11,661 

13,986 

1894-96 

107 

604 

3,063 

3,674 

1895-96 

1,319 

4,089 

25,672 

80,980 

1896-97 

18,860 

20,273 

23,113 

62.246 

1897-98 

9,045 

12,800 

25,343 

48,188 

1898-99 

5,315 

9,853 

21,981 

87,149 

18091900 . 

7,420 

9,995 

16,053 

33,468 

1900-01 

6,710 

10,227 

16,313 

33,260 


2. The averago rainfall for the last ten years in each 
month at J alaun, whioh is central, is shown in the above 
table. 

The average for the last five years at the same place is 
also shown, the figures for Jalaun are representative for 
the whole tract. 

The important rainfalls are — 

(1) June and July—To enable the land to he plonghed 
and sown for the kharif crops : the earlier in June that ram 
falls, not less than two inches at a time, the bettor. 

(2) August and September.—To nourish and, towards 
the end of September, rnatnre the crops sown in the two 
prooeding months. 

Good rain in the second-half of September or early in 
October allows the black soil to bo prepared and sown for 

rait. 

Failure of rain after the middlo of SeptomboT involves 
failure to get tho antnran crops matured and the black soil 
rabi crops sown, and is a most serious thing. Rain at this 
time is more valuable than at any other, assuming, of course, 
that the season so far has been normal. 

(8) October and November.— Rain in these months 
allows land to be prepared for, and rabi orops to be sown, 

(4) December to March— Rain is needed in December 
for rabi crops properly germinated. At any time doling 
the month b December to March it is beneficial, and is seldom 
in excess except on black soil* on which crops arc specially 
liable to he damaged by mat. The darnago done seems, 
however, generally attributable) to the absence of sunshine 
rather than to the excess of moisture. 

If the oloudy weather preceding rain is of short duration 
and the sky clear except dunug storm periods, tho (rabi) 
orops will stand a lot of moisture. 

3. (1), (-2) and (3).—Yes. The whole tract has suffered 
severely whenever there has been a famine. 

Tho results have been emigration of the population and 
mortality amongst tho cattle, and the district has not yet 
recovered. Men, cattle and manure aro deficient. 

(4) There is a good deal of blaok soli. It is of two 
kinds called mar and kabar. I he latter is inter¬ 
mediate between mar and the _ common yellow soil 

f arwa. kabar takes irrigation fairly freely and a good 
eal of mar is also irrigated. The area of irrigated 
mar is on the whole increasing, as shown by the figures 
below. 

The Impetus was given by the famine of 1896-97, and 
the figures for that year are, of course, high. 


In brief, none of the Boils on tho Betwa Canal Is unsuited 
to irrigation, but mar does not often, in comparison with 
other kinds, require it. 

(5) I see daily, I may say, fresh land broken Bp and 
sown, hits out of large tracts which are, and have been, for 
voarf, lying uncultivated. This extension of cultivation I 
attribute almost entirely to tho influence of tho Betwa Canal, 
which was the saving of the tiact of country now under 
consideration in 189(3-97 and again in 1899-1900. In tho 
latter year, however, the area that seas irrigated was not 
more than one-third of that requiring irrigation, as the 
quantity of water which it was possible to store in the river 
Betwa was exhausted, and the river itself ran dry in Ootober. 

Much more storage is needed, and a preliminary scheme 
for this purpose was submitted by me lately when I was in 
charge as Superintending Engineer, 3rd Circle, Irrigation 
Works, North-Western Provinces andOudh. 

The cost liberally estimated is 15 to 16 lakhs ; the result 
proposed is complete protection in a year of drought to 50 
percent, of the normal rabi area grown in the tract com¬ 
manded by the Betwa Canal. In ordinary years a largo 
extension of kharif irrigation would result in course of time. 
At present the rate of extension of rabi cultivation into the 
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Mr. B. P. waste land tracts is low, but with a mors ample supply of 
Atkinson, water it will increase steadily. With a more assured supply 

- for kharif irrigation it is likely, moreover, that abetter class 

8th Deo. 02. of cultivators and improved cultivation will be gradually 
—" • introduced. 

(6), (7) and (9)-Nil. 

(9) The concluding words above 3 (6) were written with 
reference to the carelessness I find prevalent in the culti¬ 
vation and more especially the irrigation of this country. 

Fields are frequently ploughed up anyhow, leaving 
shapeless Islands of unbroken ground covered with grass in 
the middle of crops. Along distributaries, where borrow- 
pits were dug to supply tbe earth for the banks, I have seen 
hardly any attempts made to put up a small mend or 
daula along the edge of the borrow-pit; the result is of 
course that, when irrigated, the crops sown in the borrow- 
pit are literally drowned, as the irrigation water naturally 
runs most easily into the low ground ; one man's labour for 
a very short time would have obviated this. 

I think this carelessness is a very decided obstacle^ to the 
extension of irrigation*- At tho same time I think it must 
be dealt with tenderly for some time to come at any rate. 
These people have as a result of repeated calamities got into 
such a habit of accepting everything as it comes that they 
will not he easily roused out of their apathetic ways. I find, 
however, signs that the apathy is beginning to be dissi¬ 
pated in tho letters and complaints regarding irrigation, 
diiliculties which aro received through the post, as well as 
in tho course of my inspections. 

4 Nil. 

B. Nil. 


to the pressure of late famines that there is ample room 

for expansion. 

The early Aiari/’will no doubt occupy tbe better lands 
and the expansion take place in the cultivation of late 
kharif in the at present uncultivated lands. 

As regards t-abi. Table III below shows that there is no 
marked tendency to increase in the area of superior crops. 

In 1896-97 and 1899-1900, the two driest seasons 
—and they were both very dry indeed—it is remarkable 
how much the area of superior crops diminished. 


Table III.— Area yf Class II crops for each Bali — To¬ 
bacco, Poppy and Spices, Vegetables, Gardens, and 
Orchards, Waternuts. 


Year. 

Area. 


1890-91 

4,381 


1891-92 

2,006 


1892-93 

1,966 


1893-94 

2,396 


1894-96 

1,198 


1896-96 

1,226 


1896-97 

807 


1897-98 

1,749 


lb98-99 

2,406 


1899-1900 . 

461 


1900-01 

1,736 



6. I have not found or heard that tho irrigated tracts 
attract the cultivators from the unirrigated villages in tho 
Betwa Canal country. I remember very well, howover, that 
in the summer of 1896, a famine year, there was a great emi¬ 
gration into the lands along the tail of the Bhognipur 
Branch, Lower Gangos Cana], in the Cawuporo district, on 
the left bank of the Jumna just opposite to the Jalaun 
district. Some of the emigrants came from Jalaun, but 
many of them from Gwalior and beyond, I believe. They 
left Jalaun beoause the protection afforded by tho Betwa 
Canal was insufficient, and many of them, too, had relation* 
in the Bhognipnr country, who, of course, told them what a 
good opening there was for them there-, lots of land and 
plenty of water. 

Yes. I am continually receiving applications for new 
outlets or new distributaries or extensions of present 
channels. Every defect of rainfall leads to more aud more 
applications being made. 


(3j (a) In a year of ample rainfall falling at the right 
time irrigation is not resorted to. It Is, however, seldom 
that the rainfall is both ample and timely in the same year, 
and there is generally some irrigation done. 

On tho one hand, in the cold weather of 1900-01 th* 
rainfall after 16th December was ample,—indeed almost 
excessive, but 33,000 acres of rabi were irrigated because 
there wbb no rain during tho two-and-a-half months preced¬ 
ing 16th December, and water was needed for sowings. 

On tho other hand in the present oold weather, 1901-02, 
there was an inch of rain over the Kathaund Branch in the 
middlo of October, and the area irrigated was far behind 
that of the previous year until water was needed for tbe 
crops sown ar.d germinated by means of tho moisturo due to 
the October rain. Had there been a shower early in De¬ 
cember the irrigated area would have been insignificant. 
In the same season there was no rain in October over the 
Hamirpur Branch, and the demand for canal water was 
early and hot. 


R.—-Canals op Continuous Flow. 


On the whole, when the rainfall is ample and timely 
canal irrigation docs not increase the yield at all. 


Note. —The Betwa Canal has been taken under the head 
B because it is intended to be a canal of continuous flow. 

At present, however, the store of water is absolutely in¬ 
sufficient j for instance by March 1900 the store was 
exhausted and there was none available for kharif. It is 
likely that the same thing will occur in March of the current 
year 1902. 

The amount that can be stored now is one-third more 
than it was in 1899-1900, owing to the recent addition of 
shutters on the Betwa weir j but this, although unquestion¬ 
ably a most valuable help, is quite inadequate and more 
storage is urgently needed [ see above, answer to question 
3(6)]. 

7. (1) At present early kharif irrigation on tbe Betwa 
Canal is very uncertain owing to the uncertainty of a 
sufficient supply. 

The early kharif is that erop grown for 2 to 3 months in 
absolute dependence on canal water. It is a pure net 
addition to the value of the produce of land in tnis tract, 
since without caual water it Bimply is not grown. It it 
always necessary to issue notice to cultivators on tho Betwa 
Canal to notify whether there is water for kharif or not, 

(2) Tho question of substitution of more for less 
valuable crops doos not affect the Betwa Canal very much. 

As stated above, \f there is water early kharif is grown# 
if there is no water it is not. It does not seem that early 
kharif displaces any other crop, for the usual area of late 
kharif it, sown in any case, and any early Harris addi¬ 
tional to that usual area. 

It is not likely that the area of early kharif will 
materially affect the normal area of late kharif for many 
years to come. Thcro is so much uncultivated ground due 


(b) In a year of _ scanty rainfall, assuming, moreover, 
that the rain is not timely, the yiold is increased by irriga¬ 
tion. 

The extent of the increase depends entirely on the 
untimeliness of the rainfall—for suppose a ease where 
there has been just enough rain to allow a normal area to he 
sown and to exist without absolutely withering until the 
second half of September, a downpour of three inches then 
would not raise the rainfall above the classification 
“ scanty," but would probably produce a 16-anna crop as 
far as grain was concerned, though the straw outturn would 
probably be not more than ten annas. 

(a) (6) In a year of normal rainfall the increase in 
outturn due to irrigation is given below for wheat aud gram 
which are the main cold-weather crops :— 


Crops. 

Produce per ac: 

Unirrigated. 

re in maunds. 

Irrigated. 

Income 

1 duo to 
canal irri¬ 
gation. 


Wheat 

9 

12 

3 

S3 per 





cent. 

Gram 

8 

11 

3 

37‘5 per 





[ cent. 



Mean say 


36 per 





cent. 





MINUTES OF EVIDENCE. 


The value of the orops fluctuates very considerably. 
The tables below under paragraph 8 give the area and 
estimated value and values per acre of the k/tarif and rabi 
crops separately for a term of years, aud in the table for 
rabi a column has been added showing 36 per cent, (as above) 
of the estimated value of the crops, which may be taken as 
the proportion of the total value due to canal irrigation in 
normal years. 

(c) In a year of drought if the drought is complete, i.c., 
no rain in June and July, the Betwa Canal would generally 
be of no use at all, as there would be no water. In the cane 
of a drought similar to that of 1896 falling in August and 
September the increase in outturn due to irrigation would 
probably be from 100 to 200 per cent., i.e., orops which 
would without irrigation have given 6 to 8 annas outturn, 
wonld when irrigated give 16 annas, the actual figures for 
area irrigated and value of crops, 1896, are shown in the 
table for kharif below paragraph 8. 

As regards rabi in a year of drought, i.e., of no rain at all 
in the cold weather months, the increase in outturn due to 
irrigation is much the same, 100 to 200 pet cent, in yellow 
soil, and about 50 per cent, in kabar. 

Mar sown under autumn rain moisture hardly needs, and 
will very seldom take, canal water even if there is no cold 
weather rain. But at the same time if the autumn rain is 
deficient, canal water is taken in mar soil in order to plough 
and sow rabi which otherwise could not be sown at all. 

In this oase the inorease in value due to the irrigation is 
“ infinity.” This is one of the most important features of 
the Betwa Canal system, and, necessitates the development 
of the system, so that it may be able to distribute a very 
large volume of water in a very short time, 8 to 4 weeks, for 
rabi ploughings in mar soil in a drought year. Nearly 
19,000 aores of mar and 39,000 aorcs of mar and kabar 
together wero irrigated in the rabi of 1896-97, when 
the conditions wero as above described. The canal ought 
to be able to irrigate much more than this. This point 
has been developed in the projeot for remodelling the 
Katbaund Branch submitted to Government by me in 
October 1901 when officiating as Superintending Engineer, 
3rd Circle, Irrigation Works. 

8. (1) The table IV (attached to this paragraph below) 
of 1890 to 1899 shows that the average value per acre of 
early kharif is about Rs. 22-8 (the famine year 1896 is 
omitted in this calculation). 

The wholo of this Rs. 22-8 is inorease in the annual value 
of the produce of the land as shown under 7 (1) and (2). 

The table V shows that the estimated inoroase in value 
of rabi crops per aore due to canal irrigation is Rs. 8-12 
for the same term of years—including 1896-97. 

(2) As regards a drought year, it may be said that the 
increaso in value per acre for kharif crops due to canal 
irrigation is at least Rs. 16-8 por acre or two-thirds the 
total value in normal years. This is probably a low estimate 
because of the higher valuo of produce in a year of 
drought. 

The estimate for rabi is more complex. 

(a) Mar soil. The whole outturn is due to canal irri" 
gation and amounts to Rs. 26 to 30 per acre. 

In other soils there is a possibility of ploughing and 
sowing some ground without canal water and with somo 
prospect of outturn, particularly if rain falls in the cold 
weather. In this oase the inorease due to irrigation is about 
one-snd-a-half that of a normal year, or Rs. 13 per acre. 
Of course if no rain falls in the oold weather, or if it falls at 


the wrong time, the inorease in value of outturn per aore Mr. E. P 
due to irrigation will rise to as much as Rs. 16-8 per aore, Atkinson. 

or two-thirds or more of the whole value. - 

It is difficult to fix these values except approximately as 6th Deo. 02 
there are so many variables, e.g., degree of drought, extent —■ ■ 

of degTee of drought, rise in value of produce dne to drought, 
etc., and it is believed that tho iocreases credited to canal 
irrigation arc in all eases moderate aud below the actual 
valuo. 

Table I V.—Area and value of irrigated kharif each year 
beginning with 1890. 


Tear. 

Kharif 

area. 

Value of 
cropB. 



Acres. 

Rs. 

1890 


3,789 

1,00,409 

1891 


3,394 

87,438 

1892 

• 

2,930 

86,410 

1893 

i. 

4,819 

1,15,002 

1894 

• 

4,367 

80,719 

1895 


4,312 

96,798 

1896 


£6,660 

6,34,026 

1897 . 

• 

807 

14,383 

1898 

• 

2,411 

22,603 

1899 

a 

3,154 

73,651 

Total omitting 



1896 . 


29,983 

6,77,313 

Tota! including 



1896 . 

• 

65,643 

13,11,389 

1896 alone 

• 

26,660 

6,34,026 


- 23 66 


Nora.—The figures of value of oropB for 1900-1901 are not ret pub¬ 
lished. 

Table V.— Area and value of irrigated rabi each year 
beginning with 1890-91. 


1890- 91 . 

1891- 92 . 

1892- 93 . 

1893- 94 . 

1894- 95 . 

1895- 96 . 

1896- 97 . 

1897- 98 . 

1898- 99 . 

1899- 1900 


Kali area. 

Value of crops. 

Acres. 

Rs. 

30,164 

11,03,888 

27,212 

6,87,020 

19,492 

7,48,722 

13,985 

3,44,956 

3,674 

1,12,982 

30,980 

5,93,388 

61,646 

16,76,780 

48,187 

10,38,530 

37,149 

7,86,768 

33,468 

6,30,025 

305,967 

76,73,059 


35 percent, 
of valuo (dua 
to irrigation). 


3,86,361 

2,22,957 

2,62,052 

1,20,736 

89,544 

2,07,686 

6,86,873 

8,63,486 

2,75,369 

2,22,609 


26,85,671 


Total value per acre . 
35 per cent, of the same 


Table VI.— Annual water-rate for last ten years from rabi, 1890-91. to kharif, 1901. 



Abba irhjcutbd. 


1890- 01 . 

1891- 92 . 

1892- 93 . 

1893- 94 . 

1894- 95 . 

1896-96 . 

1896- 97 . 

1897- 98 . 

1898- 99 . 

1899- 1900 

1900- 1901 

1901- 1802 



84,911 

69,427 

60,396 

40,552 

11,306 

74,023 

85,123 

1,01,688 

85,033 

52,477 

598 


1,00,335 

82,067 

62,464 

69,334 


Kali. 

Total. 

30,164 

33,953 

27,212 

30,606 

19,492 

22,422 

13,985 

18,804 

8,674 

8,041 

30,980 

35,292 

61,646 

87,806 

48,187 

48,994 

87,149 

39,5G0 

33,468 

36,622 

33,250 

83,260 

sat 

... 



Water-rate per 

Water-rate 

aero for total of 

per acre 

ten venra from 

for each j 

rabi, 1890-91, 

year. 

to kharif 


1900-1901. 



6,304 
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Mr. B. P. 9. (1) The owner of tho canal in this case is the Govern- 
Mkinson. ment. The averago annual water-rate paid by tho enlti- 

- - vator to Government for a term of years is given iu Table 

6th Dec. 02. VI above and amounts to Its. 2 22. 

Tho great variations aro, of course, due to variations in the 
olass of crops irrigated. Thns tho very low water-rate for 
1896-97 is due to tho very large aroa of blaok soil irrigated, 
whioh is rated very low. 

(2) Nothing is paid by the cultivator to tho owner of the 
land. 


(3) Yes. 

(4) To somo extent. 

(5) Yes. 

(0), (7) and (8) Blank. 

(9) Yes, carelessness and apathy. 

4 and 5. Blank. 

6. Not appreciably. 

There is a strong desira to extend irrigation. 


(3) No ownor's rato is levied on the Betwa Canal. 

10. The landlords generally oultivaie tholr own land ; 
they and their tenants combine to make the necessary watar 
channels for conveying water on to the l»nd and to prepare 
the latter. As a rule, there is no cash expenditure except 
when culverts havo to be provided, and then landlords and 
tonants pay in proportion to the area irrigated hy eaeh. 

11. No cases of damsgo due to over-watering or aatnra* 
tion have oomo under my notioe. 

However, a considerable troublo in the Betwa Canal i 8 
the cracky nature of black soli. This leads at times and 
in places to much percolation near distributary and canal 
channels, and compensation has to he paid, 

Tho damage, however, is only superficial. There Is no 
saturation, because tho soaking is from above and not from 
below, and it is temporary, as soon as the channel is closed 
the wator disappears. 

None of the other evils mentioned in this question are 
known to me to have occurred in the Betwa Canal country. 

Belov I attach a brief summary qf my replies to the 
questions. 

A.—Genbbal. 

1. Map attached, 2 years in executive charge. 

2. Table attached. 

S. (1) Yes. 

(2) Yes. 


Note, dated 29th September 1902, on possible extensions of 
irrigation from existing canals in the 3rd Circle, 
Irrigation Works, into Minor Daabs, which are as 
yet unirrigated by them. 

The canals in this circle arc very much scattered as 
hown by the (1"=16 miles scale) map herewith. 

There are five divisions :— 

(1) the Betwa Canal Division ; 

(2) tho Llobilkhand Canals Division ; 

(3) the Eastern Juiuna Canal, Upper Division ; 

(4) » „ „ Lower Division; 

(6) the Agra Canal Division. 

2. The Betwa Canal runs from south to north, and irri¬ 
gates tho country lying north of Jhansi, south of the 
Jumna, and west of the Betwa river. 

3. The Rohilkhsnd Canals consist of a largo number of 
small canals derived from rivers, and irrigating various 
tracts iu the Bareilly, Piiibhit, Tarai, and Bijnor districts. 

4. Tho Eastern J nmna Canal includes tho Dun Canals, 
which are five small channels derived from rivers under tho 
hills in Dehra Dun and irrigating in that valley. 3 he 
Eastern J nmna Canal itself is derived from the left bank 
of the river Jumna, where it leaves tho Siwalik Hills at tbe 
south-west corner of Dehra Dun. It irrigates a strip of 
oountry lying between the rivors Jumna in the west and 
Hindan in the east and oxtending from the Himalayas as 
far south as Delhi 

There are two divisional charges—the Upper Division, 
Eastern Jumna Canal, comprising tho Dun Canals and the 
Eastern Jumna Carnal from tho head to milo 66, and the 
Lower Division, whioh includes tho rest of the Eastern 
Jumna Canal. 

6. The Agra Canal is also derived from the Jumna river, 
but does not depend on it alone. The water of tho Uiudan 
is intercepted by the Hindan dam oppoelto Delhi, and 
turned into the Jumna above tbe head of the Agra Canal. 

The Agra Canal supply during the hot weather, more¬ 
over, is very largely obtained from the Ganges Canal, which 
sends water down the Jaui escape opposite Meerut into 


B-— CoHimuors Flow Canals. 

7. (1) Early kharif is entirely due to and dependent 
on canal irrigation. 

(2) There is little displacement of inferior crops. The 
uncultivated area available is very large. 

(3) (a) If the rainfall is also timely, n»7. If not 
about 36 per cent. 

(3) (6) From 36 per cent, upwards according to h 
degree of drought up to 

(?) 76 par cmt., 100 per cent., 200 per eent., and 
infinity acoovding to circumstances. 

8. For kharif. 

(1) Avorago normal, Its. 22-8-0 per acre early kharif- 

(2) Drought year. Tho above plus at least R«. 16-8-0 
per acre of lato kharif irrigated. 

For rabi. 

(1) Average normal Re. 8-12-0 per acre. 

(2) Drought year Rs. 16-8-0. 

9. (1) Rs. 2-22, 

(2) Nil. 

(3) Nil. 

10. Nil. Landlord and tenant supply nocessary labour 
personally. 

11. Nil. Percolation through black soil banks is the 
only evil, and it is superficial uud temporary. 


tho Hindan river, down whioh and the connected works it 
passes on to the head of the canal. 

6. The Betwa Canal.—On this canal there is room for 
mnoh development of irrigation, as shown in detail on the 
1" = 1 mile map sent by the Executive Engineor. But 
hero, ae elsewhere, the great hindrance to the development 
and extension of irrigation is tbe want of water. 

There aro, in fact, two obstacles in the way of rapid 
development of irrigation in tho Betwa Canal country, 
vis.,— 

(1) the prejudice against irrigating pure black soil 

{mar), which, however, is gradually giving 
way as tho advantages of irrigation on mar 
soil are more and more shown by the inoreaso 
in irrigated area of mar due to dry yoars; 
and 

(2) tbe want of water. In the excessively dry rabi 

of 1899-1900 the canal with difficulty irri¬ 
gated, roughly, 33,000 acres, and then tho 
supply was entirely oxhaustod and no kharif 
irrigation could be doue. 

Again, in the next rail (1900-1901), whioh was so wet 
after tho middle of December as to stop irrigation entirely, 
the canal irrigated, roughly, 34,000 acres, and tbe reservoir 
was foil at tho end of it. Bomo kharif irrigation followed, 
but confidence in the canal supply for kharif irrigation had 
boon shaken by the failures of tho previous year and of 
others, and tho area was not as large as it ought to have 
been, and a quantity of water was still left iu the reservoir 
wheu the rains broke. 

In the moantime the weir had been raised and shutters 
added on tho crest, and this work increased by uoarly 40 
per cent, the capacity of tho reservoir. Consequently on 
this increased capacity an urea of about 46,(ICO acres was 
irrigated in rabi, 11-01-1902, bnt tbe reservoir was so nearly 
exhausted that it qwas again impossible to irrigate any 
kharif. A larger area of rabi might have been irrigated, 
but tho small oarrving capacity of the distributaries and 
arts of the branch canals prevented the wator being passed 
own in large enough volumes, and thus there was a good 
deal of waste. Tho lattor fault is being attonded to, and 
ohannels are being remodelled as fast as possible. 
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But the want of more water is acutely felt whenever a 
pinch comes. Estimates have been called for for more re¬ 
servoirs ; one estimate is ready, and two others will be ready 
very shortly, as soon as the weather allows of the survey 
operations, in order to verify some old surveys and ascer¬ 
tain a few additional facts. 

7. The Bohilkhand and Bijnor Canals. -The Executive 
Engineer, Mr. F, E. Ball, reports that there are practically 
no extensions possible, and, if there were, there is a formid¬ 
able obstacle in the utter deficiency of supply in the hot 
weather. 

The rivers are derived from the Tarui swamps, and the re _ 
is so far no practical way known of adding to the natural 
storage. 

8 . The Bun Can a Is— There is room for some exten¬ 
sions hero, but the insufficiency of supply in the hot weather 
in all streams but the Jumna makes the schemes impossible. 
It will, no doubt, be found possible eventually to extend 
irrigation on the Kata Pathar Canal, which takes out of the 
Jumna river in the Western Dun. 

The Executive Engineer has not reported in detail, and 
I write from recollection of the country. 

S. TheBastern Jumna Canal .—The Executive Engi¬ 
neer, Upper Division, states that he is not aware of any 
extensions possible. Ho is new to the division as I am to 
the circle, and 1 cannot say anything definite abont the 
Upper Division. The Executive Engineer, Lower Divi¬ 
sion, sends a map showing large tracts not at present Irri¬ 
gated in which it is desirable to extend irrigation. 

10, With reference to the Eastern Jumna Canal gene¬ 
rally, it is necessary to point out that the Western Jumna 
Canal in the Punjab gets the lion’s share of the water of 
the river Jumna, taking twioo as much as the Eastern 
Jumna Canal. This, judging by the areas irrigated in 
the rahi, 1899-1900, is not a correot division. The figures 
stand as noted below, and the conditions of demand on the 
two sides of tho river were as nearly similar as it is ever 
likely they can be. A copy of the note from which tho 
figures are taken has been already forwarded, it is believed, 
to the Irrigation Commission (Note No. C.-201, dated 21st 
Maroh 1902, by H. Marsh, Esq., C.I.E., Superintending 
Engineer, 3rd Circle, Irrigation Works, United Provinces 
of Agra and Oudh) 


Punjab. 

Western Jumna Canal 

United Provinces. 
Eastern Jumna Canal 


Acbes. 

Rat>i, 

Sugar- j 
cane. 

Total. 

314,705 

73,167 

387,872 

167,345 

63,362 

230,767 


The proportions of the areas are - 

Western Jumna Canal 387,872 100 

Eastern Jumna Canal 230,707 62. 

It would seem therefore that, judged by these areas alone, 
the Eastern Jumna Canal should have a considerably lar¬ 
ger share than it gets at present, and it is rather hopeless 
to expect that development in the Lower Division (and also 
no doubt in the Upper Division) which is desirable, and for 
which there is scope, unless a larger shave of water Is 
given. 

11. The Agra Canal.— The country of this canal is 
peculiar. As reported by the Executive EDginoor, there 
are no minor doabs into whioh irrigation can be extended. 

There is, however, a great deal of country into which 
extensions are possible and desirable. 

The drainage is very obscure and in msny parts non¬ 
existent, and this accounts for the absence of doabs. 

Here, again, the difficulty is the short supply of water 
This year, moreover,—and the same conditions arc liable te 
recur at any time,—it was at various times necesvary to 
deprive the canal of its supply, in order to meet tho r«- 
quirements (.1) for the drinking watcr-snpply of the AgTa 
city, cantonments, and civil station, and ( 2 ) for flushing 
the l-ivcr both at Muttra and at Agra in order to avoid risk 
of epidemic disease. 

12. It may be stated, in conclusion, that extensions are 
possible cn nearly ail canals and considerable extensions on 
many of them, but all are at present out of the question 
baoause of the Beauty supply of water. 


Mr. B. P. 
Atkinson. 

5th Dee. 03. 


Bote, dated 2nd October 1902, on the improvements effected 
of recent years in the duty of water, etc. 

The table attached showing the area irrigated per cusec 
of discharge utilized (columns 11 and 12) on tho four 
Main Canal Systems, in certain years, since 1889, selected 
as being years of high to very high demand, shows on the 
whole a marked progressive improvement in the “duty" of 
the water utilized. 

There is also a general improvement to ho observed in th® 
proportion *^ 5 ,, discharge in And (columns 9 and 10). 

(There seems to be a mistake in the figures for Lower 
Ganges Canal, 1900.) 

2. The figures have been taken from the Irrigation 
Revenue Reports of the United Provinces of Agra and Oudh 

In the dry years before 1889 the Revenue Report figures 
under comparison were taken out in a way differing from 
that now followed, and it is therefore not easy to make pro¬ 
per comparisons betwoen the two methods. 

3 . It is, moreover, only of quite recent years that the 
influences of redistribution and of remodelling have begun 
to be felt. These two are without doubt the most potent 
influences at work, at present, to produce eoonomy of wator 
in irrigation ; and as tho improvement of the different canal 
systems on these lines is gradually completed so will the 
improvement in “duty" become greater. 


C»m1. 

Tsar. 

Asm irrigated. 

Average dis¬ 
charge at head. 

Aver* 
charge a 

76 dlS- 

;ilized. 

Average discharge utilized. 
Average discharge at head. 

Acres irrigated 
per cusec of 
average discharge 
utilized. 

Kharil. 

Babi, 

Kharif, 

Babi. 

Khsrif. 

Jtabi, 

Khar if. 

Babi. 

Kharif. 

Babi. 

i 

I 

3 

I 

Dj 

6 

B 

8 

0 

10 

11 

11 

f 

1890 

284,653 

522,92 L 


3,885 


3,670 

925 

94'5 

90 

143 

\ 

1897 

442,210 

641,024 

4,883 

4,393 

4,479 

4,115 

92-7 

93'7 

99 

155 

Upper Ganges . < 

1900 

496,793 

704,628 

5,068 

4,561 

4,723 

4,507 

GS 2 

98-8 

105 

170 

( 

1902 

... 

... 

... 

... 

... 

... 

... 



... 
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138,771 

361,123 

2,389 

3,637 

1,865 

2,829 

78-1 

77-7 

74 

128 
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382,875 

659,787 

4,738 

4,083 

3,453 

3,578 

72'9 

8 7'6 

111 

184 

Rower Ganges •s 

1900 

230,497 

515,599 

3,822 

3,116 

2,423 

2,596 

63'4 

83'3 

95 

198 

c 

1902 

... 

... 

... 

... 

... 


... 

• f. 

*•* 

•** 
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1890 

63,703 

114,551 

1,186 

1,207 

865 

1,021 

729 

8 4'6 

74 

112 

f 

1887 

111,964 

196,040 

999 

1,214 

862 

1,137 

86'3 

93 

ISO 

172 

Agra . . « 

mm 

104,244 

160,183 

971 

935 

910 

931 

93'7 

99 

ll4 

181 

l 

1902 

110,694 


1,192 

1,219 

1,080 

1,201 

90'6 

98'6 


-35 

r 

IHH1 

99,370 

14<M47 

1,051 

087 


942 

95’7 

95-5 

99 

153 

\ 

1 1897 

145,925 

. 178,775 

1,417 

1,161 

1,348 

1,156 

95'1 

99'b 

108 

155 

Eaitern Jumna . ■s 


154,123 

167,345 

1,478 

1,016 

1,371 

1,016 

960 

lOO'O 

112 

227 

( 

J 1902 

157,316 

191,706 

1,388 

1,278 

1,310 

1,252 

94'4 

9s - 0 
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INDIAN IRRIGATION COMMISSION: 


Mr. R. V. 4. The improvement in irrigation efficiency, or, as it 
Atkinson, need to be called “duty,’ rendered possible by the measures 

- of remodelling and redistribution already carried out, and 

5th Deo, 02. still being effected, is obtained by (1) removing redundant 
—— outlets after careful examination, and (2) enlarging the 

eapaoity of each distributary so much that it will carry 
water enough to satisfy simultaneously the demands made 
by all the outlets in it, from head to tail. The result 
shown by experience on remodelled channels, and put briefly 
in round numbers, is that a remodelled distributary, dis¬ 
charging 133 cusecs through its head and running in 
alternate weeks, will irrigate the same area as it did before 
being remodelled, during four weoks of coutinuous running 
and discharging 100 cusecs at the head. 

6. It has long been known that the greatest loss of water 
occurs in the water-courses. 

The improvement of the channels under Government 
control will be praotioally completed in a few years, and it 
stands to reason that the next improvement must be made 
in the water-courses. 


1. Q. ( The President.)— You were formerly Executive 
Engineer on the Betwa Canal P - Yes. 

2. Q. Had you any experience of Bundelkhand before 
that P—No. 

3. Q. Were yon here in the famine ?—No. I know 
nothing about the famine in Bundelkhand. 

4. Q. What do von think the best oourse for extending 
irrigation in Bundelkhand?—Developing the present 
system and building storage reservoirs. 

5. Q. The first depends on the seoond?— To a groat ex¬ 
tent. But we can do more irrigation with what we 
have got, i.e., by developing the system. 

6 . Q. To a material extent ?—Yes, especially in a y»ar 
of drought, because at the end of the rains at the beginning 
of the cold weather there is always a large amount of water 
in the Betwa. As soon as our distributaries are made 
sufficiently large we can utilize a great deal of the surplus 
water. 

7. Q. You have no doubt about that f —None. 


0. (1) The estimated loss in Main Canal nf supply 
entering bead of canal has not been reduced. 
It is variously estimated at from 6 - 3 to 20 
per cent. 

(2) The loss in distributaries has been much reduced 
both by the alternate running rendered possible 
by remodelling and by regrading the channels 
on a slope flat enough to allow of a thin deposit 
of silt on bed and berms which staunches them, 
and render thorn practically water-tight in every¬ 
thing but vory sandy soil. 

The loss in distributaries was formerly estimated at from 
23'4 per cent, by Mr. K, A. Cordner, Superintending En¬ 
gineer, Ganges Canal, down to 6 per cent, by Mr. ‘(now Sit 
T. Hlgham, Superintending Engineer, Sirhind Circle. 

The former figure seems much more likely to he correct 
considering that the wetted perimeter required to carry a 
given volume is much greater in a number of distributaries 
than in a single large canal. 

On the other hand, distributary channels are generally 
more water-tight than canah since the velooity and scouring 
action are less. 

Probably the actual loss in distributaries, before remo¬ 
delling was undertaken, was 16 to 20 per cent, of the 
supply ontering the canal. 

Now it may bo estimated at 10 to 13 per cent, of that 
volume. 

(3) The loss in water-courses has not yet been mate¬ 
rially reduced and is still esti mated at about 
46 per cent, of volume entering canal. 

7. No recent data are available regarding experiments 
in puddling water-courses or rendering them water-tight by 
other means. 

The only instance bearing on the subject which has 
come to my notice is one mentioned by Mr. A. C. Evans, 
Executive Engineer, Aligarh Division, Ganges Canal, as 


8. Q. The figures are not very encouraging P—No ; the 
canal has been badly handicapped for want of water. 

9. Q. Extension depends on whether there is any more 
water ?—I think so certainly, particularly as regards th* 
kharif-, that is the early kharif. We could double the 
kharif if we could get the water stored. All through last 
cold weather whilst I was marching about the canal I had 
to say that I could not promise wator for early kharif sow¬ 
ings, as the cold Weather had not developed itself; I aid not 
know whether it was going to be a dry or a wet year. It 
turned out to be dry and we used all the water for the rahi. 

10. Q, That is the water stored?—Yes. We include 
also the wator which is running down the river all the 
time. 

11. Q. In the hot weather what does that amount to ?— 
Nothing. 

12. Q. Then yon would have to be living on your method 
of storing water?—We are living on it now. We always 
try when the demand is hot to run down as much water as 
we can ; it is gem-rally more economical, and that very 
soon be-omes more than the river can give us. The demand 
is increasing; the liver supply is decreasing. 

13. Q. [Mr. Muir-Mackenzie.) —Do not you get full up 
in January or February P—Two years ago we more than 
filled up ; we oould have filled up three times over ; that 
was an exceptionally wet year. The river and the canal just 
balanced th ib year at the beginning of November. The 
water could be seen running over the shutters for some days 
afterwards as a freshet came down. 

14. Q. What state are the Ken and Dassan projects now 
in P—I am afraid I cannot tell von very much about them. 
They are not in my charge. They are directly under the 
Chief Engineer. The Keu Canal project has gone up for the 
sanction of the Government of India. I do not know what 
state the Dassan project is in. 

15. Q. Can you tell about the Pahuj P Is there any 
water in that? - Practically nothing. 


occurring in 1897-98. 

The railway tank at Aligarh was enlarged by digging 
out tho bed and flattening the slopes. The result was that 
the quantity of water which used to last a month before the 
clearance lasted for only ono week after it. Under Mr. 
Evans’ advice the tank was then lined with slop moulded 
bricks made from tank clay and was found to have been 
made practically water-tight. 

I may add that I quite recently inspected a couple of 
small distributary channels in Dchra Dun. The natural 
soil is of alternate beds of clay and of boulder formation. 
The clay where exposed was full of holes made by crabs 
whioh appeared to penetrate through to the boulders. For¬ 
merly when I was in charge of the Dun Canals in 1886— 
1889 these two channels, in common with all the kachcha 
channels in Dehra Dun, ran with very rapid slopos and high 
velocities which perpetually caused scour leading to great 
loss by percolation. 

In the course of the last two or three years tbo same 
principles of remodelling by adopting flat slopos and low 
velocities have boen applied here (by Mr. H. Marsh, C.I.H).) 
as in the flatter country south of the Siwalik Hills. The 
oonsequenoc is a doposit of silt which appears to have 
completely staunched the very porous bed and sides of ths 
channels. 


16. Q. There is the Burma P - It is a very small stream. 

17. Q. I understand that the basin of the Betwa is a 
verr larg- one ; 'he rainfall is a V.ry fair one ; the soil, hard 
rock, would enable you to store a great deal of water ; and I 
suppose that really a very small portion is stored P—I think 
about one-tenth of one per cent, if so much. 

18 Q. We heard yesterday that where there arc these stor¬ 
age tanks they practically do their own catchment business; 
there would be no object in making them bigger P—What 
we call tho lakes, yes. The Barwa Sagar and the Bela Tal are 
always full, and they would probably bear a little increasing 
but. the others are rather bigger than their catchment, 
already. 

19. Q. In your letter of 18th September 1901 yon say 
that you have inspected several Bites P—There were two 
methods of storing water snggosted; and I was told to 
investigate the question. My conclusion was that the only 
practical one was dam across tho river Hetwa. The other 
alternative was the Ending of suitable sites for large 
reservoirs in side valleys. 

20. Q. Have you made an investigation of this great 
basin P—No, only a little of it with Mr. Silberrad. There 
is an enormous basin and a great deal of it is in Gwalior and 
the Central Provinces. 


The experiment is too young yet for any unanswerable 
arguments to be derived from it, but the results obtained as 
regards area irrigated point to a very marked improvement 
in economy. 


21. Q. There should be no difficulty about making it P— 
No. It was impossible at that time to do anything boyond 
makings preliminary inquiry ;T had not time for anything 
else. 
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22. Q. Do you think that the four sitos in side valleys 
inspected by you are really favourable?—Not for very large 
storage. 

23. Q. As large as above Parichcha ?—No, I do not sup¬ 
pose that the whole lot would be a hundredth part of it. 
Parichcha is an enormous reservoir, 12 to 14 miles Ions;, with 
2.750,000.0)0 of cubic feet of available water. We want 
about twice that at least. 

24. Q. With respect to the Botwa, it is with a view of dam¬ 
ming it ?—Yes. I saw two sites. One is 'he lowest down the 
river of the proposed dams. I think it is about 40,to 60 
miles above Parichcha; and the other one is the one which 
I think is the most promising, but it is the farthest away 
and is situated on the borders of the Central Provides on the 
main river. 

25. Q. Have you any idea how much the storage would 
be ?—I think the figure is nearly a thousand millions. 

26. Q. What is the limit in a case like that ? Is it that 
you would spoil valuable land to raise the dam here -No, the 
limit is the cost. It is cheaper to make two dams than to 
make one big one, because of the enormous increase in th« 
section of the dam as you get down. At the uppor site you 
could make a dam 100 feet high or more. 

27. Q. You think then that you could largelv increase the 
irrigation from your canal if you had the water to do it ?— 
I am certain, when tho improvement of distributaries has 
been completed. An instance is what I mentioned just dow. 
Wo lost the whole of the kharif that, we might have hud 
this year; we had noi water enough; we had used it all 
for the rabi. As a matter of fact, a few hundred acres of 
kharif had been done wiih paleo. But if we had hod the 
wator, instead of this being a few hundred, it- would have 
been a few thousand a res carried to maturity. As the 
water-supply failed, we ha 1 to remit the water rate on tho 
paleo. 

28. Q. (Mr. Muir-Mackenzie .)—What is the meaning of 
paleo?— Wator sent on to the ground to enable them to 
plough. After the rains it is generally done with the rains 
moisture. 

29. Q. Have you establishment enough to work out th# 
design of one of these big tanks P —Not enough to do it as 
quickly as I should like. I cannot spare the establishment 
at all now that the irrigation lias begun. 

30. Q. Any ohanco of getting adequate men from out¬ 
side P—Yes, plenty of men if I had the money. A survey 
was done to a certain extent by Mr. Thornhill in 1882, and 
we simply want to verify this and get a few additional levels 
and sections and it would not take a month to get the scheme 
out. 

31. Q. (The President.) —Could you lay v our hand on 
10 surveyors p—Yos. The real difficulty would be the super¬ 
vision ; it is a question of money. We havo not the estab¬ 
lishment in the Department at present. 

32. Q. It is a matter of a few hundred rupees ?—And 
the matter of getting the men. I can get the men to do 
tho actual survey work. 


42. Q. Is it worth while making the reservoir for that ?— 
I think so ; for that and the other advantages of the addi¬ 
tional irrigation in a dry year. 

43. Q. What is the one estimated for going to cost?—7 
lakhs. 

44. Q. (The President.) —It would not be very profitable 
if you bad that storage to use it for the rabi. 

45. Q. (Sir Thomas Pigham.) — If the rain came down 
for tho rabi, it would ho used for the kharif P—With a 
downfall of rain in the rabi wo should fill our reservoirs 
again and ubo the water for kharif. It would not often 
occur, 

46. Q. You fill any hiatus in sowing P If you could 
double the amount of wator, you would use it all in the 
rabi? —Yes. 

47. Q. (Mr. Muir-Mackenzie.)— In a year of good rain¬ 
fall?— No, in a year like the present. T his is an average 
year, rather against the canal and for the cultivator, if any¬ 
thing. But it all depends on the cold-weather rain. If there 
it none tliis year as last, we shall nse every drop we have by 
the end of the rabi. If there is good rain, we shall be left 
with a reservoir foil no doubt. It all depends on two inches 
of rain in the cold weather. 

48. Q. Why you want to develop the ihat if is because 
you have a standing supply in your reservoirs ? -And to im¬ 
prove the country generally. 

49. Q. ( Sir Thomas Pip ham.) —You sav your 

900.000.00u would cost you 7 lakhs to store ?—About. 

60. Q. If you have four times that quantity P-The 
others will be much cheaper ; the sites arc better. 

51. Q. '1‘his is a prohibitive rate?—It is not tho reservoir 
I advocate to he the first to he made. We shall have an esti¬ 
mate for a very much better one as soon as we can spare time 
to make it out. We have rough surveys; we simply have 
to develop them. 

62. Q. What extra irrigation do you expect to get from 
raii irrigation P—It may be either in rabi or kharif. It 
will depend on the season. 

53. Q. What will the storage give ?—I think it is about 
40,000 to 60,000 acres rabi and 4,000 or 5.000 kharif. 
There is not a very strong demand at present in an average 
year; it would all he worked up gradually. 

54. Q. You say here that the cost roughly estimated is 15 
to 16 lakhs. What is that the cost of ?-The 3.000,000,000 
cubic feet of wator. 

56. Q. Do you think it would come to that?—I think it 
is a very liberal estimate. 

56. Q. It does not appear a liberal one from this?-Yes, 
the figure should havo been 9 hundred millions, not 7. 

67. Q. The other one up here would be very much 

Jargsr ?—Yes. There is a large natural store of water below 
the rock, and by tapping that we should get at least 
300,000,000 more. * 

68 . Q. Are any of these on tributary streams?—All are 
•u the main river. 


33. Q. (Sir Thomas Righam.) — Have you any estimate of 
the cost ?—We have one estimate taken out completely for 
one reservoir dam and we havo the rough estimates for the 
whole six, but the rough estimates were made several years 
ago and they arc insufficient. 

34. Q. You have only seen two sites P—Yes. 

35. Q. Have these been estimated for P—One of these has 
been estimated for (map). 

86. Q. What do you submerge in the latter ?—All 
jungle. A bit of Gwalior territory will he the only trouble 
about it. That will be 6 or 7 hundred millions. 

37. Q. How mnch do you want?—Double what we have— 
an additional 3,000,000,000. 

38. Q. What will that do?—It will secure rubi in a 
dry year and also kharif. 

39. Q. The kharif at the end of a dry year ?—That 
would depend entirely on the river, lu a year like 1899 it 
would not secure early kharif ; in a year like It96 it would. 

40. Q. That is to say, if the water is not wanted for the 
rabit— The rabi will be generally done from the river 
supply. 

41. Q. But whatever you cbuld do with storing water it 
would not bring you much in from a revenue point of view. 
Would you not be able to do more than three or four thou¬ 
sand acres?—Not much more. 


59. Q. You cannot depend on these others?—They are 
not so certain as the main river, hut two of them arc very 
fair oatohments. However, the estimated volume of storage 
is very small on them. 

60. Q. I understand that yon only che.rsc 8 annas a n 
acre for the irrigation of mar and kabar that goes on in 
September?—The charge is 8 annaB. All crops that take one 
watering are oharged Ke. 1 flow and 8 annas lift. 

61. Q. That is any roil P—Yee, except mar and kabar. 

62. Q. And mar and kabar av« only half that P—Yes. 


63. Q. I asked because I infer from this statement o 
yours, on page 32, that you considered an increase in the ma 
and kabar areas in 1896—a steadily maintained inoreasi 
But I now understand, which I did not when Mr. Lauri 
was here yesterday, that the increase has been by the lower 
ine of the rate very much P-No doubt that has had both 
influence, but the increase is also very much due to the fac 
that they bare found out that irrigation ie very beneficia 
In kabar they have always irrigated fairly well. 

64. Q. (The President.)—It would depend when thi 
change was made?—In 1896-97. In 1897-98 the area wa 
7,000; in 1898-99, 12,000 ; in 1899-1900, 10,000 ; i 
19CO-01, 10,000; in 1901-02, 16,000. 


65. Q. (Sir Thomas Higham)— That has been obtained 
by reducing the rate?—'to some extent. I think both 
influences have been at work. They find that black soil 
will tako irrigation. 


Mr. S- P- 

Aikimon. 

5th Dec. 02. 
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INDIAN IRRIGATION COMMISSION: 


Mr. R. P. 

Atkinson. 

6th Dec. 02. 


68. Q. Yon think that in good years irrigation doe* not 
increase the value of the crops at ali on the Betwa Canal?— 
A* regards mar soil it does not. 

67. Q- And the othrr?—In the purtca it certainly does. 
The latter is practically the same as the D.-ab soil. 

68. Q. Even if you had good rain the put-tea soil it 
benefited by irrigation ?—Very Jittle then ; bot that only 
occurs once in 15 years. 

69. Q. Have you anything to say on the question of tb* 
financial fmluro of the hetwa Canals?—I th ink the main 
reason is that tho callivators arc not yet used to the canal, 
and that they are a very sla-k li t anu will not take anything 
■if the kind till they arc taught, 

70. Q. If they will not have rice you can rnn on their 
jowar in September?—We could in a dry year. 

71. Q. Would it ever affect materially the financial posi¬ 
tion ot the canal?—Most certainly, if we could get rice 
introduced, it would very much affect the iinanoinl condition 
of tho canal. 

72. Q. Is it necessary to have that early kharif supply 
to get a rice cropP—That is the trouble. Most kinds of 
rice can be grown after the rain has broken, but none abont 
hero that I know of. There is a good deal of rice near 
Jhansi. For three years running the rice below a tank 
which I know was an absolute failure, because the rains 
broke eo late. The Intention of that tank is to irrigate lice 
below in the rains and then to run the water off and cu.tivste 
the bed of tho tank. 

73. Q. Is it broadcast rice? —I have never seen it 
planted. From the look of it it is broadcast. 

74. Q. (Mr. Muir-Mackenzie.)— I boo from your rainfall 
s'atistics that there h»s been very good rain in June on the 
canal in 8 yeare out of 10 P In the last three years, since I 
have known the Betwa Canal, there bus been no rain till the 
middle of July. 

76. Q. I mean 1891-92 to 1800-01. There are only 
two where the rain has broken in July. In most Junes it 
has been over 7 inches ; once over y inches P—In 1900 there 
was no rain worth mentioning. 

76. Q. That is in Jalaun. I do not know whether it 
will refer to Jhansi P—Not necessarily. 

77. Q. (Sir Thomas High'im.) —July is the sowing 
time for rice ? - That is the time for transplanting it. 

78. Q. Broadcast rice P—Yes, they sow broadcast riee in 
Dehra Dun as soon as the rains are down. 

79. Q. You think they would do ihat P—They will have 
to he taught j they are not accustomed to it and are a slack 
lot. 

80. Q. They have had a good many years to learn it 
in?—There has been so often the difficulty of the water 
supply in the canal. 

81. Q. You can always have plenty of water as soon as 
the rain falls. You do not open the canal then P—We have 
had nothing to open it for so far. 

82. Q. The rice is waiting for the water and tbs 
water is waiting for the riceP—I do not think that the rice 
is waiting for the water. Cultivators have made no 
arrangements for sowing rice. N or will they do so until 
they are taught. 

83. Q- (Mr. Muir-Mackentie .)—With this rainfall in 
July, if the cultivators wanted to sow rice at all, would not 
they have had enough rain without the help of the canal P 
The average of July is 8i inches P— It would he enough if 
they cared to do it. 

84. Q. I do not see that the canal is responsible for their 
not having rice P—If rice is to be introduced, we shall hav* 
to teach them rice. I have spoken to them about it and 
they cay that they do not understand rice. If we could 
find some rice that would grow when sown in July, the 
canal would develop the area, especially when rain failed, 

85. Q. I do not quite understand on what you base your 
hope that in a year of good rainfall yon would extend your 
irrigation if you had this increased storage. Do you find 
that the people are more disposed to take water than they 
wereP—They ara certainly more disposed to tako water 
than they used to he and increasingly so. 

86. Q- Is that not only on account of successive had 
yearn?—I think not. I think the new settlement now 
going on in Jalaun District has something to da with it. 

87. Q. What has that to do with it P—In one or two 
pergnnnahs the settlement has been done and they are keen 
on extending cultivation and irrigation because the land has 
been assessed as dry and in large areas as u "ted. 


88 . y. Then they will have to pay wet rates?-Y« hot 
less rent, 

89. Q. We have heard that the landlords can raise rent 
with the greatest facility in this country P—That was 
Lalitpnr. 

90. Q. I thought it applied to the whole of Bundelkhand. 

Is not that the case in Jalaun?—I cannot say certainly 
abont that. 1 

91. Q. I coniine myself to tho apprehension that, given 
good years, irrigation would go down. Even now in 1899 

Son'Ll 901 they were P rett Y bad y° ar ». bat you only 
bad 32 000 acres and 30,000 against 27,000 in 1890 P—In 
1899 we had only 32*000 because we had no more water and 
we had to remit irrigation revenue on some of the land 
Irrigated because we could not give water. 

92. Q. In 1900-19U1 ?—We had a tremendou* lot of 
rain and they did the whole of the 34,000 acres by the 16th 
of December, liain broko after a great part of the irrigation- 
had been done and we vers left with our reservoir full at 
the end of Maroh. 

f' Q- Hid yon manage to start the kharif in 1901- 
Ow. —lei. But they had had none the year before on 
aocount of exhausted reservoir, and they had got dishear¬ 
tened. The area was abont 2,000 acres. For this kharif 
just past (1902) It wue the same as before when there was no 
water. 

94. Q. If you had had this extra storage in 1896-97, 
would you have irrigated double the area in the rabi?~l 
do not think that wc could verv well have disposed of the 
water as the canal then stood. No improvements had beeD 
made then and tho channels were all contracted. With the 
improvements finished which are now in hand we could 
ocrtainly have done it. You may notice that the area of 
last, year 1901-02 was 48,000 and tho area in 1896-97 was 
52,000. Last cold weather was by no means a famine year ; 
it whs » dry year. We began irrigating much later than 
tn 1898-97 and wo had 48,000 acres against 62,000 in a year 
in whiob every drop of water was made the utmost of. 

95 Q. In improving tho channels arc yon doing any¬ 
thing in the direction of taking more water on to better 
classes of soil—the kabar and pur wait-kin, we are not 
doing anything in that direction. We are allowing the 
water to go where it will he taken. At present the Betwa 
Canal requires general encouragement more than anything 

96. Q. Is it not possible to carry the Betwa water to a 
larger extent into better soilsP-No. There are only small 
extensions of present ohannelg possible, running them a little 
furthor on. There aro very few new treats of the better 
sons we can go into ; practically none. 

97. Q. In these days when yon have very little water 
what is the system P Does the onltivator help himself to 
the water when he wonts it?—The svetem is the same 
throughout these provinces. You have the distributaries 
running down tho country end the distributaries have the 
outlets and from the outlets tho village channels are carried 
about over the fields. When the water is passed down the 
distrihntary the onltivator takes the water when he wants 
it. Wc foci tho pulse of the demand and let the water 
through the distributaries according to that. 

98. Q. You do not find, with that system of everybody 
taking the water when he wants it, without warning you 
beforehand, that it leads to yonr being short of water later 
on for a second watering P—No. Of course we have to 
watch. We know pretty well how msny waterings a field 

eau do with, and. if there is any risk of running short of 
water, we should issue notice and put on periodical closures, 
not so at to stint them in any way, but to prevont any risk 
of waste. J 

99. Q. You did mention that yon had to remit beextse 

you had not been able to give water P-That was because 
our ohannels were in a tight state; wc oonld not get the 
water down and we wasted a good deal in shoving it 
along. Now we can rnn it down in large volumes and satisfy 
everyone simultaneously, “ 

100. Q. You are satisfied that under this system yon can 

so feel the pulse of the demand that you run very little 
risk of stinting anyone?—I think so. That is jn T 
experience. Mr. Laurie, now on tho Betwa Canal, is having 
exactly the same experience now (middle of January) and 
is doing very well. J ' 

101. Q. We have been told in Bombay that you mnet bay* 
an application beforehand for water in order that the Canal 
Department may be fully aware of the drain likely to he 
made noon itP—I suppose that is where the supply i, 
very limited indeed. It is not necessary here. 
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102. Q. Bn 1 Tour okd supply is limited P—Yes, but we 
e»n always re ckon on enough to see the rabi through. 
Sowings are on ly effected in a certain period; that of course 
we are bound to see through. In a year of big demand 
there is much done in the fields sown with rains moisture. 
If they can get water on to that, it is all the better for them 
and for us, but we bare no responsibility there. The whole 
system is divided in to roaches of a few miles with a patrol 
in charge and he reports every two or three days thereon to 
the lilladar who is the Revenue Officer; he keeps the 
Executive Engineer informed. 


103. Q. Have you any opinion regarding this scheme for Mr. R. P. 

making a number of small tanks mentioned by Mr. Silber- Atkinson. 
rad P—I have seen a little of Lalitpnr, and I think the — 
•eheme would be of very great benefit. 6th Lee. 02. 

104. Q. Could they be made to give any return—not ■' * * • ’ 

necessarily a full oner—Some, hut most of them could not. 

They would all do good of course. 

105. Q. Could the Irrigation Department take the work 
up ?—Within limits I think they ought to take it up. 

106. Q. Wherever the tank irrigates 100 acres for in¬ 
stance? -I think so. 


TWENTY-SIXTH DAY. 


Agra, 15th December 1902. 


Wirwiss No 48 .—Me. A. W. Tbhthwbt, Collector of Muttra. 
(Replies to printed questions.) 

A.— Gknebal. 


Question 1.—To Muttra district where I have beau post’ 
td for a year. 

Question 2.—The average rainfall for the last seventeen 
years has been as follows :— 

January 
February 
Starch 
April . 

May 
J une 


•59 

July 

. S'04 

•61 

Angugt • 

. 8-79 

•20 

September 

. 4'14 

•09 

October 

. '20 

•36 

November 

. -12 

2-97 

December 

•35 


Total 

. 26 46 


Question 3.—The short supply and the bad quality of 
the well water are serious obstacles to the extension of irri¬ 
gation. These features are noticed below. 

Question 6.—Loans are freely taken. I do not, think 
that it would be wise to encourage the construction of wells 
by granting taJcavi on easier terms, because in many cases 
the outlay is apt to bs unproductive owing to causes eB- 
plained below. 

Question 6.—Extension of irrigation has a tendency to 
attraot cultivators from dry tracts. In the report submit¬ 
ted from Muttra about, the recent oensus it was stated that 
there had been emigration from Native States to the west¬ 
ern tahsils of this district irrigated from the Jumna Canal. 
Mahaban tabsil, east of the Jnmmi, in which irrigation is 
particularly precarious,showed the smallest morease of popu¬ 
lation at the census of 1901; probably there was some 
emigration from it during the years of famine. In 1896 
ten thousand persons are said to have gone from the eastern 
to the western tahsils when the distress first became felt; 
most of these probably returned, but some must have re¬ 
mained behind. When I was in Cawnpore I was struck by 
the decrease of pomilation in the villages on the Jumna, and 
came to the conclusion that a number of labourers had 
emigrated to the neighbouring tract irrigated from the 
canal. This was one of the ohief reasons for the deteriora¬ 
tion of the villages. 

There is a clamour for canal water in all the villages of 
Muttra which do not get it now, but could get it U 1 one of 
the schemes for extension were carried out. The Mat 
branch extension in the east and the Nandgaon distributary 
in the west are the most important projects. Whenever I 
visit the villages which will be commanded by these works 
the people always ask for the latest news of the canal. A 
common phrase used to deureelate a village is “ there is no 
canal water here.” The rainfall has been so scanty m re- 
cent rears that cultivators oonsider agriculture unaided by 
canal' irrigation an unsafe occupation. I except of oourse 
jfhadir lands and olher favoured tracts. I have never been 
in a district where the oanal is so much blessed. 

B.— CxNilS OF CONTINUOUS FLOW. 

Question 7.—1 should say that in Muttra the greatest 
benefit received from the oanal in an ordinary year is tie 
cotton crop sown in May or June after previous irrigation 
and picked in October. 


It is this early cotton crop, safe and good, which chiefly Mr. A J f 
excites the envy of cultivators who cannot get canal water Tr'tlktxey ' 

Question 11. -1 have seen reh in places nearjthe canal - 

end should ascribe it either to peroolation or to excessive 15th Dec. 02. 

irrigation. I believe that reh is brought up from the - 

soil, not that it is deposited by water. It is not now a 
serious evil, hut it may assart itself if we have a series of 
wet years, and was once very bad in the Muttra tabsil before 
the drainage cuts near Chhota Kosi and Porkham worn 
made. I havo seen land along the Muttra-Chhata road and 
elsewhere which looks sour without actually producing reh. 

I attribute its condition to continued irrigation without 
manure. The area is not large. To cbeok exoensive irriga¬ 
tion rates may bo raised or water may be absolutely with¬ 
drawn for a year or two. I believe that the second plan 
would be the more effectual and Bhonld like to Bee it intro¬ 
duced experimentally in selected areas. 

Wster-logging is, in mr opinion, a very serious danger 
in Muttra district. Drainage outs have been constructed in 
Muttra tahsil and have been very beneficial. A drainage 
cut is urgently required in Chhata now : the project has 
been prepared, and I believe that work will soon be started. 

Artificial drainage is required because there are no natural 
drainage linos. The Jumna, which runs through the dis¬ 
trict, receives little water on its western bank, as it has a 
long ridge running parallel to it. This ridge is pierced by 
no ravine of any consequence between Gurgson (Pnnjab) 
border and Muttra oity. The soil has to absorb all the 
rain. It is a significant fact that the spring level in the wells 
has risen in many places in the western tahsils, while it has 
fallen in the eastern. The reason is that there is canal 
irrigation west of the Jumna and practically none in the 
east. Canal irrigation has not only pnt more water on the 
land, but it has also checked well irrigation —a most import¬ 
ant means of diminishing the sub-soil supply of water, I 
could write much more on this subject, but feel that I am 
trespassing on the province of the engineers. I will 
merely say that if we have a succession of wet years before 
this drainage scheme is carried out, the situation may 
become serious in the north-west of the district, and that 
in similar trsots the extension of canal irrigation should 
always be followed by an increase in tbo facilities for draiu- 
age. I say “ followed ” not “ accompanied ” because just 
now after the series of dry years a rise in the spring level 
will be absolutely beneficial; when the sub-soil water has 
reached its former level its further rise must be controlled. 

I have studied these questions in the Cawnpore and Far- 
rukhabad districts, in each of which I was posted for more 
than four years, but I say nothing of my experience there, 
as I am restricted by the Board’s letter to the conditions 
of the Mnttra district. 

D.—Tisxg. 

Question 23.—There is very little irrigation from tanks 
in Mnttra district. Thers are a great many tanks, but 
none hold enough water to be a considerable factor in the 
agricultural situation. They receive their supply from 
the drainage of the immediate vicinity; the plan of put¬ 
ting a dam across a natural drainage course is not practised. 

I fancy that one reason why tanks hold so little water ie 
that the earth at the bottom and sides absorbs so mueb. 
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Question 32,—lo a great part of the distriot the people 
have religions scruples against irrigating from tanks, think¬ 
ing that the proper ose of tanks is to supply water for the 
oattle to drink during the hot weather. Nowhere, as far as 
I hare seen, does the construction of tanks give a sufficient 
return for the oapital eiponded to deserve encouragement. 
The water is often so far from the surface that it has to be 
raised by bullocks as if it were in a well instead of being 
baled out. I have noticed some shallow depressions in 
Eastern Muttra where possibly enough drainage might be 
collected to till a large shallow tank, but only an engineer 
can say whether such a project is practical. Subject to this 
possibility 1 think that tanks may be altogether disregarded 
in searching for a sourco of irrigation to extend. They 
count for nothing at present. 

E.— Weus. 

Question 84.—(1) When revising ths District Gazetteer 
I wrote as follows :— 

“The distance of the water level from the surface is 75 
feet in tahsil Mahaban ; 60 feet in Sadabad ; 50 feet in 
Mat; water has sunk a great deal in these tahsils in recent 
years on account of dry seasons. In the cie-Jumna traot 
the depth depends much on position with reference to the 
canal; in many villages of Cbhata situated near tho oanal 
or its distributaries water is only 10 feet from the surface: 
it does not rise ao high in Muttra as drainage has been 
done round Chbota Kosi and Perkharo ; away from the 
canal the average depth is from 80 to 40 feet; the greatest 
depth is in the middle of Muttra tahsil and in the west of 
Chhata. ” 

Regarding the remaining points mentioned in 84 the 
Muttra Gazetteer published in 1884 may be consulted, but 
it should be noted that tho wolls in Eastorn Muttra have 
deteriorated both as to quantity and quality of water since 
1884. Pages 46—47 give some useful information about 
the methods and cost of construction. In connection with 
the project for the Mat branch extension of tho Ganges 
Canal, Mr. Evans, Executive Engineer of the Irrigation 
Department, has explained the deterioration of the wells 1» 
the eastorn tahsils. The Director of Land Records and 
Agriculture is making an enquiry iuto the constituents and 
properties of the various kinds of brackish water. I can 


1. Q. (The President.)—I gather that 'you were in 
Farrukhabad and CawnporeP—4j years in each of those 
districts. 

2. Q. I suppose there is not much canal irrigation in 
Farrukhabad ?—Yes, a good deal in Titwa and Kaim- 

E* n j- 

8 . Q. Yon gave evidence on the reoont census as regards 
the tendency of irrigation to attract cultivation from dry 
tracts. Is that a complaint made by the people P Where 
there is no irrigation are they restless P Do the zamindar* 
complain that they cannot get the cultivation done in the 
dry tracts P—It came to my notice when I was revising 
the settlement of some villages in Cawnpore. I heard com¬ 
plaints of people having left villages and saw a number 
of runied houses which generally belonged to Chamars, who 
had moved over into the canal irrigated villages close 
by. 

4. Q. Why was thatP—It had no reference to the 
famiue. It was before the famine. 

6 . Q. You are favourable to the construction of the Mat 
branch and Nandgaon distributary P—Very muoh so. 

6 Q. Is cotton cultivation increasing in Muttra P—Very 
much, because the last few years have been rather dry and 
therefore favourable to cotton, hut this year the orop has 
■been not a failure, but a good doal below the average. In 
Chhata tahsil of Muttra this year th cjowar was also rather 
bad, though in the Mat tahsil it Beeraed to me to he 
particularly good. I was told that the people gave all 
their labour to the cotton and did not bother about bajra 
or jowar. 

7. Q. The cotton is west of the JumnaP—All over the 
district, but tho canal irrigated cotton is all west of the 
Jumna. 

8 . Q. The Mat branch does not yet come into your dis¬ 
trict P—Avery little bit, not worth oounting. There has 
been canal irrigation of a few villages on the Aligarh 
border. 

9. Q. I do not think we used to irrigate early cotton 
much on the canals. 


add little to these sources of information. i| n ,t n0 w many 
people think that the drought has made the well water 
more brackish than it used to he, because has allowed 
less dilution with rainwater. In former times the canal 
was accused of turning water brackish (se e page 25 of the 
Gazetteer). It seems to me that the e uality of the water 
depends on the stratum in which it is found : any agency, 
whether drought or drainage or eicesfcive rainfall or perco¬ 
lation from a canal which lowers or ro/ises the spring level, 
is apt to oliange the nature of the water-supply. I have 
heard of eases in which wells formevly brackish have become 
sweet from the effects of the canal. 

Question 88.—(1) Yes. In many places it is impossible 
to say whether sweet or brackish water will be strnok. 

(2) It is often very difficult to cope with 

the sand. 

I understand that the Director of Land Records and 
Agrioultnre cau snpply an expert, but I do not think that 
any expert oan give a better opinion than the people of the 
village. Except in a very Bmall part of the district thore 
is no rook : the borings are made through loam and sand. 

Question 39.—Certainly not. There are plenty of people 
ready to make wells where wells are required: there is no 
reason for employing Government agency. 

Question 40.—Temporary wells are not vory much need 
in the distriot except in tho eastern tahsils. They were 
never very common in the west, and owing to the rise of 
the spring level caused by the canal are harder to mak 
now than formerly. In the east they have become less 
numerous, because owing to the fall o. the spring level they 
give less water and that often brackish. The difficulties 
caused by sand in construction have also increased. In 
fact they are not often satisfactory now. Tho danger of 
striking brackish water which will be unsuitable for irri¬ 
gation prior to sowing is the chief obstacle in the way of 
increasing tho number of temporary wells to meet an early 
cessation of the rains. Ono sees lots of wella too braokish 
to be used prior to sowing, and therefore idle in November 
which will give water or rather liquid manure later on. 
For some aocount of the extent to which water may be 
brackish but suitable for sowing, seethe report to be fur¬ 
nished by the Agricultural Chemist to the Direotor of 
Land Records and Agrionlture. 


10. Q. (The Secretary.)— It is confined to Aligarh, Agra 

and Farrukhabad P—They sow this in May and piok it in 
September. ' 

11 . Q. Is it especially good, forward cotton P—Extreme¬ 
ly. High and plenty of wool. / 

12. Q. In any of these distriots whioh yon have served 
in, hag it oome to your personal knowledge that land 
thrown out of cultivation by reh las been brought back 
again by drainage P—Yes. I oan givo you an instance from 
Muttra. All the villages down by Parkham suffered very 
much from reh, and now there is reh, but they are in a very 
much better state. I went over there last eold weather 
and made inquiries about it. There has been some drainage 
done there, and possibly a change in the seasons ha* had 
something to do with it. 

13. Q. Has this Chhata drainage moved on at all P—Yes, 
it has been sanctioned aod land taken up for it, and they 
are making a syphon under the canal at the present 
momont. 

14. Q. IJaB the irrigation from the Agra canal become 
so intense as that it would be wise to lay down a oertain 
maximum percentage of the area to be irrigated P—I 
should not restriot irrigation in that way. It might be 
worth while to stop irrigation for a year as an experiment. 
I would not do it all over the Agra canal, but in one or 
two villages. It would not be conclusive as an experiment, 
because you could not stop the main oanal, and I fancy 
there is muoh more percolation from the main canal than 
from distributaries, chiefly becauso the main oanal is 
always running, and distributaries are more often closed. 
The villages wbioh have suffered from reh are all close to 
the main canal. I am not prepared to say there may not 
be others. 

15. Q. There used to be a feeling when these canals 
were under construction in the sixties that one-third ie 
about ss much as any one village should have irrigated of 
its oulturable lands, partly in order to spread the water 
far and wide and partly also to prevent over irrigation and 
water-logging of the village P—I do not think that irriga¬ 
tion water-logs a village except indirectly. It has a ten¬ 
dency that way by stopping well irrigation. 
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16. Q. And by rawing the spring level in wells P—Prob¬ 
ably that comes not from the actnal irrigation, but from 
percolation from the canal and distributaries. 

17. Q. (Sir Thomas Higham .)—And are not Urge area* 
broken up by cultivation ?—I do not think that a larger area 
is broken np for cultivation on account of canal irrigation. 

18. Q. Is not the canal extended to waste iands P—Not 
in Muttra. Cultivation was general before and, so far as I 
know, not m Farrukhabad or Cawnpore. I cannot say that 
waste land has ever been broken up on account of canal 
irrigation. 

19. Q. ( The President.)—! expect you would find it 
was 30 or 46 years ago P—It may have been before the 
settlement. My experience in revising settlements in Far- 
rnkhabad and Cawnpore has been that the cnltivation was 
at a very high level at the settlement. 

20. Q. The settlement being whon P — About 80 years 
ago. 

21. Q. Farrukhabad had no canal irrigation 30 years 
agoP—Farrukhabad had the Cawnpore branch going into 
Cawnpore, through the Titwa tahsil. It might be advis¬ 
able to restrict canal irrigation in a village for the reason 
that they need no manure. A canal water without manure is 
an evil. The land gets exhausted, and if the people are 
allowed to take water whenever they can get it, particularly 
when canal irrigation is first introduced, they use it without 
any manure at all and get two or three excellent crops off 
the fields. 

22. Q. That means that a smaller proportion lies fallow ? 
—It is not quite that, hut that an irrigated crop is so 
much better than a dry one and therefore takes more out of 
the soil, and they put two crops on where before they would 
put one. In this connection a canal officer would be able 
to tell whether there is any difference between lift and 
flow. My impression is that lift irrigation is better for 
the land. 

23. Q. A number of people think that. Do you find 
that the system for the distribution of water and the 
revenue management is satisfactory in the districts you 
have served in P—1 think it works very well. People have 
come to me to oomplain in all districts and the answer I 
invariably give ii “ go to the canal officer first and got a 
copy of his order, 1 ' and I have never known a mnn come 
to mo with a copy yet. I suppose I have given that answer 
hundreds of times. 

24. Q- Of course it is always the game of malcontent* 
to play one authority against another. You would not 
suggest any material change P—No, I do not see how a 
revenue officer can interfere in these matters. It is the 
buslnoss of the canal officer to see to the distribution of his 
wator and wo have not the necessary knowledge. Some¬ 
times I have addressed canal offioers on the question, but 
only vary tentatively. I could not put my opinion against 
that of canal officers. 

26. Q. (Sir Thomas Higham .)—Do you think that 
oanal irrigation in Farrukhabad or Muttra district ha* 
made any deterioration in the soil P—I have uotioed the 
increase of reh. To take Farrukhabad, there was certainly 
water-logging there. 'That I believe has been relieved by 
drainage, but whether that water-logging was due to the 
canal or to successive years of excessive rainfall was open 
to question. The excessive rainfall ooiuoided with the intro¬ 
duction of canal irrigation. 

26. Q. I am thinking more of the exhaustion of the soil 
by heavy cropping ? Yes. I have seon that. I have seen 
fields both in Farrukhabad and Muttra which have got to 
such a state that they could not give a crop worth Breaking 
of without oanal water, and would hardly pay rent with it. 

27. Q- Is there any rule as to the area of a village to be 
irrigated P—None that I am aware of. 

28. Q. Have you any idea of what the general percentage 
isP—It is a difficult question to answer. Some villages are 
getting the whole of their area irrigated, whilst in others 
canal water can only just touch one corner. I do not 
quite see how you can have a limit. 


81. Q. The owner of the water-course would decide that > Mr. JL W. 
make out a list of turns P—Would not they fight and those Trethsoey. 
at the top of the water-course always get the water before — 

it goes down below. 16th Dec. 02, 

82. Q. I do not think so, If yon give water to the wbol c 
village yon get no fallow P—There is really very littl® 
fallow. If the year is favourable and the village is well 
populated, they change the crops, but do not leave any 
fallow. 

33. Q. It cannot be a good thing to have an irrigated 
crop on the laud every yearp - If you use enough manure, 

I don’t think there is any harm. 

34. Q. But they do not use enough?—If thore is too 
much land irrigated, they will not have manure enongh for 
the whole of it. 

35. Q. Would it he a good thing to restrict the supply 
to a oertain percentage of the oulturable area?—You would 
have to go further than that and decide which fields should 
get it each year. I must say it is a question that I have 
never thought of beforo. 

86 . Q, In the new branches in the United Provinces 
they do resiriot the supply, I believe, but I am thinking 
of the old irrigation P—If there is a rule, it is not observed. 

But villages do not irrigate the whole of their oulturable 
area, because there are some kharf orops after which no 
rabi orops can be sown. You cannot very well sow any¬ 
thing after iowar. 

87- Q. I mean in the yearP—Where yon have a rain crop 
that will ordinarily not be followed by a rabi crop,you can- 
not follow cotton with anything very well, beoause the 
cotton is picked right into November. 

38. Q. (Hr. Roberts .)—Do you know the respective 
areas of kharif and rabi ?—About half and half. 

Perhapa the cotton might make the kharif more. 

39. Q. (Sir Thomas Higham.) —There are no other 
msans of irrigation in Muttra than canals and wells P—In 
wells there is not much more to be done. They are difficult 
to make on account of the fall in the water-level and 
brackish water. Wells have been madealieady wherever a 
well will pay. 

40. Q. (Mr. Muir-Mackenzie,)—The number is very 
large apparently P—Very large on the eastern side of the 
district, but on the western it is not large. There are 
practically no kachcha wells on the western side. 

41. Q,. (Sir Thomas Higham )—Axe there wells in the 
canal irrigated area P—Yes. 

42. Q. Are the canals driving them out of use P—A good 

many. But sometimes they use a well, not so mnch for 
water bb for “liquid manure.” Even after the canal water 
has been used they will put their own well water on 
on aocount of the chemical properties of it. 

43. Q. (Mr. Muir-MackenzieJ—Haa the water been 
analysed P—An inquiry is being made by the agricultural 
chemist of the department. I have sent up some speci¬ 
mens of water. 

4r4. Q. In Gujerat some wells have good properties for 
tobacco P—There are some parts in Kaimgauj in Farrukh¬ 
abad that grow a tremendous amount of tobacco. These wells 
with brackish water will fetch two or three times as much 
rent as sweet water. 

45. Q. (Mr. Roberts.)— Sometimes the difference is 
between Es. 60 to Rs, 80 and Rs. 5 or Bs. 6P—They get 
three crops off them. In Mnttra there is practically no 
occur on the surface, and it has oocurred to me that this 
is possibly the reason why there is so much brackish water. 

The well in my garden leaves a deposit which' one might 
very well take for reh. So far as I hare seen in these 
provinces, there is no brackish water outside Muttra and 
Agra, except near old sites like Kaiuoganj. In Muttra 
brackish water is very common, and thore is no oosur. Is 
it not possibio that, owing to difference of rainfall and 
soil in the Doab and Oudh, the oosur gets to the surface and 
is got rid of in that way, whilst in Muttra it stops down 
below and affeots the water? 


29, Q. But it is a question of supply. If a village has 
a thousand acres, you can give it enough water for five hun¬ 
dred acres P— Would not that moan that some people whose 
fields were more favourably situated would get the water 
every year and the rest of the village get none P 

30. Q. No. Fifty per cent, of the land of each water¬ 
course would get waterP—Yon would then have to decide 
which fields would get it each year. 


46. Q. (Sir Thomas Higham.)—It comes to the surface 
where you have canal irrigation P -Yes, because vour canal 
irrigation supplements the deficiency of rainfall." I think 
I have mentioned that in some places wells have actually 
become sweet after the introduction of the canal, which 
were brackish before. 

49. Q, You think the reh has been forced up and left 
the laud sweet below P—It seems to me to be probable, 
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Mr. A. W. 48. Q. (The President)—li there i» anything in that, 

Tnthwiy. there it all the better hope of restoring the land ; if the reh 

— will oome np so qeickly, it will go down again P—In a 
15th Dee. 03. tillage, named Kosi, in the Chota tahsil, I noticed that rtk 

- . started at the oornor of the field or the side, and generally 

spread over the field. The people oall it a sort of leprosy. 

49. Q. (Sir Thomas Iligham .)—Have you known a well 
that was tweet before the introduction of oanal irrigation 
become brackish after itP—Yes, there are many instances. 

60. Q. It really depends on the water stratum of the 
well P—I think so. There U another curious thing, in 
some parts of Muttra they put a well close to a tank in 
order to get sweet water, as that is the only way they can 
get it. 

51. Q. (The President .)—The rain water in the tank 
supplies the well P—One would aspect it to affect the water 
in the tank. The more one looks into it the more difficult 
it seems. 

52. Q. (Sir Thomas Iligham.)— If you were to have 
a famine in Muttra now, what works have you to employ 
the peoplo on ?— The last time the programme whs prepared 
wo had this Mat branch and the Nandgaon distributary aud 
the railway. That would ha enongh for the whole district. 
Now all these have been constructed, or are under construc¬ 
tion, so the programme willhavo to be revised, 

63. Q. During the last famine all the work in Muttra 
was on the roads P—Two roads wore made. 

54. Q. What scope is there for small village works in the 
di.-trict ?—We might do as much in tanks as we liked with 
advantage, not make new tanks, beoause the people would 
grudge the land, but the old tanks might be deepened and 
improved. 


they have to line them with wood. Since the water has 
fallen it has gone below the mot. Sand is met ana gives 
trouble. 

67. Q. But tho numbers have kept up very well In 
1896-97 they were 30,900 and they are still 30,200 P—They 
do make them. 

68 . Q. How much did the district suffer in the last 
famine P—We bad a little famine of cur own last year; no 
relief, but we should have had it there had not been a fall of 
rain in October. I wae not in Muttra in 1896-97. Then 
we only mado these two roads. So there could not have been 
muoh done in the way of relief. 

69. Q, The percentage of the distnot under irrigation 
seems so large that it is extraordinary that there should 
have been any famine. One wonders what percentage of 
irrigation will over save a district. Acoording to Mr. 
Barlow’s map thero is only one tohsii, that of Mahaban, 
which has less than 50 per cent, of its area nndor irrigation. 
The map was prepared in 1900?— Mahaban is the worst 
part of the distriot. 

* 70 . Q, In Sadahad there is 65‘2, in Chhata 59, in Mat 
56 - 82. Was farniue reliof given in Mat P— There was no 
work. 

71. Q. We should never think of giving relief in the 
Deccan with 38 percent.; this district has one tahiiil only 
with between 25 and 50 per oent. P—A lot of this well 
irrigation is nearly useless in a famine year, because the 
water is too brackiBD and too scanty. 

72. Q. (Mr. Rajaratna Mudaliar .)—But in 1896-97 the 
well irrigation was 181,000 acres P—Bnt the crops may 
be very poor, though thoy aro assessed as irrigated, if the 
seed will not germiuate. 


55. Q. You do not think that tho tauk wonld do any 
good P—Not for irrigation ; only for cattle. 

56. Q. And for tho improvement of wells in that neigh¬ 
bourhood P—Yes, they might do good in that way. I have 
pointed out that, there are one or two plaoes in the district 
where I think it possible that tanks might bo constructed 
of sufficient size for irrigation, but that is a question which 
only an engineer could decide. Tho difficult) in Muttra is 
that thore is no drainage. We have hills. The “ western 
depression " is an old drainage line. 

67. (J. (The President .)—Have you anything like the 
Ridge at Dolhi, for instance ?—Yes, wo havo two lines of 
hills. In the neighbourhood of Gurgaon there is a big 
system of bunds. 

58. Q. (Sir Thomas Iligham.)— It appoars that you 
have all small works which are mostly metal collection and 
roads P—Yes, all the Public Works Department ones are, 
bnt the small villsgo works would be more useful now. J 
have a big programme outside this of village works, almost 
entirely the improvement of ordinary village tanka. 

69. Q. How many units would your programme em¬ 
ploy P—It could employ an indefinite number. Speaking 
from memory, it was framed to employ nearly as mauy as 
this programme—probably 22 millions. 

60. Q. All these civil works will not be much protection ? 
_For irrigation purposes practically of no value. 

61. Q. Wonld you have works done by landlords with 
assistance P—Very little- They are put in the programme, 
bnt perhaps by the timo the famino comes the work may be 
already done or the landlord will change his mind. 

62. Q. Does the landlord ask you to put a work in the 
programme P—They are oonsulted about it. When this 
Mat branch is eonstrnoted and the Nandgaon too, I think 
the distriot will be almost entirely protected. There will 
he two patches whioh will not bo protected—one on tho 
Etah bordor, bnt the wells are pretty good there, aud the 
others within the Bhartporo border. 

63. Q. Do the wolls give out during the famine P—In 
some parts of the district. The water level has sunk as 
rnnoh ns 16 to 20 feet in some places since the famine of 
1896. The extent of the fall is not goneral aud in neigh¬ 
bouring villages the difference is considerable. 

64. Q. Did tho parts now protected by wells suffer in the 
last famine P—No; last year thore was a drought aud we 
remitted Its. 80,000 ; of that very little went to tho Sada- 
bad tahail ; only two villages received relief there. All 
the rest got ou with their wells, 

65. Q. (Mr. Muir-Mackenzie.) — ! see that a large 
number of wells are kachcha wells. All in the eastern part 
of the distriot P—Nearly all. 

66. Q. How do thoy arrange to make kachcha wells to 
a depth of 60 feet ?— 1 They cannot make them much new ; 


(The President)— There is another thing. W» >r „ 
dealing with a population of quite double of any in the 
Decoan districts. 

73. Q. (Mr. Muir-Maekenzie.)'—Ha bigger than the 
population in Gujarat ?—I do not know that we have ever 
had severe famine, bnt high prioes and scarcity. 

74. Q. As to this deterioration in the cropping from 
extensive canal irrigation, does it go so far that the crop 
bocomes poorer than the previously existing dry crop ? — 
Certainly mnob worse. If there is much reh, the field may 
go ont of cultivation. 

75. Q. Does the cultivator not take steps to stnp that » 
Does ho not stop irrigation himself ?—No ; even if ho did, 

I doubt If it wonld do muoh good, beoause tho rise in the 
spring level has as much to do with reh as irrigation, I 
believe. 

76. Q. You bavo not much reh now ?—We had * great 
deal. There is not very much now. It is not now a 
serious evil, bnt it may re-assort itself in future years. 

77- Q,. Bnt the area now is not large P -No. 

78. Q. Canal irrigation has beon going on fur a long 
timo P—Yes, for 30 years. 

79. Q. I* tho deterioration you mention duo solely to 
reh or also to water-logging P—Chiefly to reh. 

80. Q. May I take it that the total amount of deteriora¬ 
tion is not extensive yet P—Yes, but it was greater than it 
is now. 

81. Q. But even then was it a large percentage of ths 
arou ?—Only along the main oanal. 

82. Q. Where reh does not occur is the deterioration 
very serious P Does it make it worse than the dry crop ? 
—Yes, but only very locally. 

83. Q. Can yon tell me at what time the spring level 
began to fall ?—Mr. Alexander, Commissioner of Meerut, 
who settled some of these villages about 20 years ago, 
notioed a fall then. But the fall has been very pronounced 
since the famine, 

84. Q. But it began before 1896-97 ?—Yes, in parts of 
the district. 

85. Q You do not want to see takaei advanced too 
largely in this distriot for wells, but have you formed any 
opinion as to the advisability of its boing freelv given 
elsowhcre for the purpose ?—I think that if a well will pay, 
takavi advances should be given. I do not believe in 
throwing takavi about simply to make wells. 

86. Q. You do not believe in pushing it P—No ; very 
ofteu people will not make a well simply beoause it will not 
pay. A man may not have a lot of fields together, and you 
cannot get cultivators to combine to make a joint well. 

87- Q. The people find no difficult in procuring capital 
to make wells where it will pay them ?—Generally speaking, 
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they can borrow the money well enongh without taking 
takavi, but ft man does not readily’incur a debt to make a 
well. It would be easy enough to push takavi if one were 
not careful of the security. 

88 . Q. Tho other day in Gwalior we heard that Colonel 
Pitcher got rid of Rs. 50,000 in one year, with no difficulty 
about security. That is not so difficult, as it is to be per¬ 
fectly certain that it would be spent on proper objects. He 
said ho deliberately threw that on one side, and he recovered 
it all with the greatest oaao. You do not think that it 
would be easy to find security?—The same man who can 
give you security is not very anxious to take takavi. 

89. Q. Have yon ever tried it P—For wells in Cawnporo 
I gave something over Ks. 2b,000 just before the famine of 
1896*97 for seed and kachoha wells. 

90. Q. I suppose that the people were anxious enough 
then to take it? —1 gave it for a purpose then, because 
tho local money-lenders were not coining forward, and I 
wanted to show them that Government was giving money 
freely. 

91. Q. Did you depart at all from tho usual methods 
then P —The only way was to give so much to each tahsil 
and tell the tahsildar to arrange, so that tho money could be 
given very quickly without reference to me. 

92. Q. Do you think it would be advisable to have some 
simplification of the procedure for ordinary times P -1 do 
not think so, except for seed. If a man wants Rs. 500, 
he will take a little tionble about it. Tt is the way in 
which it is collected ; tho man cannot got any extension 
from Government, whereas a bania will give him time. 

93. Q- These difficulties have not stood in the way ol 
large amounts being given in other parts of India. There 
are districts in Madras whore they get rid of an enormous 
amount every year. If you think that the people do not 

need the money here ......?—I don’t think that in 

Cawnporo and Farrukhabad thero is much scope. 

94. Q. (Mr. Ra/aratna Mudaliar .)—There aro 30,0'>0 
kaoheha wells in Mntt.ru. How long do they last P—Some¬ 
times 6 or 10 years, or more ; in othor places 3 or 1. 

95. Q. [Mr. Roberts .)—How long on the good laud 
between Muttra and Agia ?—Four or five years. 

90. Q. (Mr. Raj aratna Mudaliar .)—The kachcha wells 
are dug by ike tenants themselves P—Yes. They are noj. 
really kaoheha ; they have to he lined with wood as a rule. 

97. Q. To what exteut aro the tenants protected from 
enhancement of rent if they construct wells P—1 have not 
done much enhancement work myself, but thero are doubt¬ 
less rules about it. 

98, Q. Does the fear of enhancement deter the tenants? 
—Certainly not. 1 don’t think wo ever enhanoe for 
leachcha well. 


106. Q Ts any large area in Muttra cropped more than Mr. A. W. 
once ? - Not large. Trtthwey. 


107. Q■ That would show the deficiency in the canal as 
compared with former years in Cawnporo and Farrukhabad P _ 
—In Muttra, as compared with Farrukhabad and Cawnpore, 
thero is less double-cropped land. There is a big rice crop 

in Cawnpore, succeeded by rahi. liice does not exist in 
Muttra. 

108. Q. (Mr. Roberts.) —As id takavi, in Muttra you 
have worked up to your limits nearly every year P—Yes. 

109. Q. Have you had occasion to ask for more money 
and been refused P—Not in Multra. 

110. Q. There is one year in which for improvements 
under the Act of 1883 you advanced Rs. 32,0''0. The 
repayment of that must he going on now, l suppose ? — Yes. 

111’. Q. What was that for P—It uinst have been for 
wells in 1900. That was a year of diought, almost of 
famine, A pakka well for two skins would cost about 
Rs. 500; kaoheha wells are also included. 

112. Q. You fell down from that tolls. 6,001 a year. 

That would seem to indicato that thero is scope for further 
takavi advances for pakka wells in Muttra p —I do not 
think so, because this year I had the balance of agricultural 
loans transferred to land improvements, and I have not spent 
touch of it. I hare asked in the villages several times 
myself and people sav they will take it. lint one man mav 
have no security, and a man who lias security will not 
turn up in my camp to take the money. 

113. Q. Are the advances for pakka wells given mostly 
to zamindars or to teuantsP—To zamindars almost entirely 
—small zamindars. 

114. Q. Tho Teason that tenants do not get advances 
largely is because they cannot give seounty ?— Yes. Rut 
I think that the great difficulty is that a man has not often 
enough fielJs together to make it worth while to make a 
pakka well. A pakka well would want 20 acres and that 
amount of land is rarely owned by one man in one place. 

115. Q. That is a real difficulty. It has not been given 
before P —And the favourable situations for wells have 
been taken up already. 

116. Q. We havo been fold that in other parts the custom 
is against a man appropriating all the water of a well he 
has made ?—-Yes, they must ho entitled to get it, for one 
never hears of cases of taking water brought forward. It 
would he a very fruitful source of dispute, one would think, 
if there were not a custom. 

117. Q. Iu Muttra all the tanks are artificial excavations? 
—Yes. 

118. You have no jhils P —Noneat all. 
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99. Q. (Mr. Muir-Mackenzie) —Rut the lands become 
liable to wet rates P—We do not take iuto acoouut the fact 
of a kachcha well beiug dug, so much as the accessibility of 
tho water. 

100. Q. (Mr. Rajaratna Mudaliar.) —You leave the 
canal distribution entirely to the Public Works Depart¬ 
ment P—Yes. 

101. Q. And the measurements and assessments are also 
done by tbo canal officers P—Yes, 

102. Q- Would you like to see that transferred to the 
Revenue Department entirely P—Certainly not. 

103. Q. Does not that take up an unnecessary portion of 
the time of the professional officoi s ?— If thoy could make 
out a case for it, it would bo considered, but I do not see 
why thero should be any ohange. 

101- Q. In the Madras Presidency the time of the profes¬ 
sional officers is devoted to more purely professional work. 
They attend to the distribution, but the measurement and 
assessment (the rates are kuown) are done by the revenue 
officers. The same staff could work under the Collector P— 
Yes, but if a man has a grievance he goes to the canal 
officer. It. is a quostion I have never considered. The 
more the canal officer goes over his ground the better he 
will see the difficulties of distribution. He has to go over 
the ground as it is. 

105. Q. He has to ebook the measurement of patrols and 
a great portion of his time is taken up F —Bui if he does 
not go over the ground he oannot do tho distribution pro¬ 
perly. 

u, p. 


119. Q. Or any valleys bunded npP—No. 

120. The reason why these ordinary tanks are not used 
for irrigation is that thoy were not made for the purpose of 
irrigation P—Yes. 

121. Q. And they are all of very small size P—Some are 
not vory small. 

122. Q. (The President .)—If you come to irrigate from 
them they would not go farP—No, and besides they must 
make a well even then. I do not think that I have ever 
seen water baled in Muttra district. They make a well 
in the margin and make a out into it from the tank, so 
that the well is actually connected with tho tank. 

123. Q. Have you any other point to mention P—Concern¬ 
ing navigation in canals, I should like to see it abolished 
altogether, because it interferes with the supply of water 
eometimes. 

124. Q. Is navigation kept up always between here 
and Muttra?—They stop in the rains sometimes, but 
there have been cases in which they have kept water in the 
eanal for the sake of navigation wheu it would be belter 
cut. 1 should like to see the canal dvy in the rains a» a 
rule. And then there is another difficulty on accouut of 
navigation. . We havo to make much more expensive 
bridges than would be otherwise necessary. There is a 
village in Mnttra which is bridged about a mile away. 
There peoplo are always asking for a bridge, but the ex- 
ponso of one would he prohibitive. 1 have known in tlie 
famine year the canal running full for the sake of naviga¬ 
tion and water running to waste at the tail when people 
were crying for it in the upper reaches. 

r 
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Witness No. 49.—Mu. Jwala Pbasad, Colleotor of Etah. 


Hr. Jviala !• Q- President) —You lire Collector of Etali P— 
Prasad. Yes, at present I am, but I have only been there about 15 

_ days. I was live years at Jalaun in Bundolkhanil before 

16th Dec. 08. 

- 2. Q. You were there during the famine time?—Just 

after the famino. I was at Karwi in the (amino time as 
Joint Magistrate. 

3. Q. You must have seen a good deal of the Betwa 
canal?—Of course, because Jalaun is the principal 
district watered by tho Betwa canal. 

4. Q. What is your opinion of the Betwa canal for 
that district P Do you consider it a work of usefulness? — 
Very useful, but unfortunately the water is not enough ; 
that is tho only complaint. 

6. Q. It is thoroughly appreciated then by thepepploP 
—Very much so. 

6. Q. I remember in old days before the Betwa canal 
was made it was said that the people would not take water? 
—All sorts of theories are prevalent till canal water is 
actually available. 

7. Q. We have heard the question raised a good deal in 
Bunde:khand that tho canal hows really only in the rabi, 
and that there is not much water in the Betwa or almost 
none for the early kha-rif and there is no rico irrigation 
from it, P - There is no rice cultivation in the Jalaun 
district. They have attempted to start a little with the 
canal water, but that is only insignificant and might easily 
bo left out of calculation. 


26. Q. What measures can one take to improve that 
state of affairs in Jalaun ? Can wells be encouraged P 
— Mar soil is uot suited to wells. Of course there i» a good 
deal of soil which is not mar, where wells might he made, 
but the expenditure would be veiy great. There are 
certain parts of purwa where you can mako a well for 
about 11s. 800; in the other p.irts it, costs about Rs. 800 to 
Rs. 1,000 and then the good done by that well is not com¬ 
mensurate with the initial outlay. 

26 Q. Is the water very deep ?—Yes, comparatively. 

27. Q. Do the people apply for takavi ad various much P 
—Yes. 

28. Q. Were you in the habit of giving it to them P— 
Whenever T could safely, but the outstandings were so 
heavy that all my energies were taken up in getting them 
in owing to the lavish bounties given in the famine time. 

29. Q (The President.)— Does the habit exist in Jalaun 
of bunding round the fields?—Yes, especially in kans 
infected plots where they want the roots to rot out. That is 
a common Bmidelkhand practice. I know two districts in 
Bumielkhand—Banda and Jalaun —and in both these 
places they have this system. 

30. Q And do they use it also for soaking the soil ? I 
suppose thejeflect. !b that it raises the spring level of the 
wells ?—Generally I have seen this done only in mar soil 
and as 1 have said they don’t have many wells in mar soil. 

31. Q. They make the bunds in mar soil?—Yes, mostly 
In mar and Jcankar. 


8. Q. Do you think there is any prospect of rice culti¬ 
vation in the canal ?—Not in tho Jalaun district, because 
tho soil is not suited to rioc cultivation. 

9 . Q. Is there no doubt about that ?—It is absolutely 
certain. 

10. Q. (Mr. Muir-Mackenzic.)—Vfhzt is your soil, 
mar?—Mar and karbar and purwa. Mar predominates ; 
next comes karbar. 

11. Q. (Sir Thomas Higham.) —Neither of them is lit 
for rice ?—N o. 

12. <1- (The President.)— There is some rice cultivation 
in various parts of Bumielkhand on the borders of the 
tanks?—I coniine my' remarks to tlio Jalaun district, 
because in Banda there is rice cultivation and that is also 
Bundclkhaud. 

13. Q. You are satisfied that is so, because the soil is 
different ?—Absolutely so. 

14. Q I understand that just now there is almost no 
water iu the Betwa canal in the month of May for early 
kharif. Do you think, if there was a supply of water there, 
they would take it for cotton ? —I have never seen nor heard 
of cotton irrigated in Jalaun. They have got wells which 
could easily irrigate an acre.or so of cottou if they wished to 
do so, hut I have never seen that done or heard of it'beiug 
done. 

15. Q, Are the cultivators gond P—No. Tho Bundel- 
khaudis are notoiiously' lazy aud useless as cultivators. 

16. Q. Are there any of these talabs lu Jalaun ?—No> 
it is a place without tanks excepting artificial excava¬ 
tions. Tt is absolutely fiat mar soil. 

17. Q. The mar soil wo discovered in the Betwa canal is 
not 1 of the whole P—1 could not tell you with regard to the 
whole canal, hut 1 can toll you that they purposely avoid 
irrigating mar soil. Consequently, of course, it does not 
serve mar soil. 

18. Q. Bnt last year about 20 per cent, of the irrigation 
in the canal was done upon mar? —Very probably. 

19. Q. Is there much well irrigation P —Not much. 
Only a small area is under well irrigation. 

20. Q. Supposing there was to he a famine in Eundel- 
khand and in Jalaun again, would the districts be better 
fitted to stand it than they were last time?—Owing to 
what reasons? 

21. Q. Arc there any masons P Is there any protection 
afforded to Jalaun which did not exist, in 1896-97 ?—No, 
I don’t think there has been any change, except that the 
revenuo has been made easier ; Rs. 1,23,000 and odd were 
remitted by Government this last season ; that will give the 
eultivators some stamina. 

22. Q. Out of about how much was this remitted P — 
Ss. 9,81,101 and something. 

23. Q. That is about a quarter P—Ye*. 

24. Q. But that does not bring more food into the 
country ?—No, 


32. Q. (Mr Muir-Mackenzie.)—Kankar is a sandy soil? 
—No, it is an inferior sort of mar in which the calcareous 
deposit predominates with ft little of kankar in it. 

33. Q. (The President)- The famine was very sovere 
in Jalaun P—Yes. It was worst in the district I was in - 
Banda. 

34. Q. What you say is very sad. Can the people not 
he induced to take to wells? Is there no policy that could 
be adopted for protecting the<e di.-tiiots from famine ? The 
Betwa canal does not go very farP—I think they 
intended putting up two extra reservoirs in the Betwa 
canal. That would mean a good ileal of water and in the 
Pat iohft reservoir they have raised the storage capacity ; 
that is something ; hut, seriously speaking, T could not 
tell yon of any pl«n. If there is timely rain, the crops are 
good, bnt if there is one single failure, it is all over for 
the time being. 

85. Q- You have suggested one method of protecting 
these districts by increasing the storage of water in the 
Betwa?—Ye*. Every ounce of water—more that can be 
had —would be productive of good. That is all I can 
suggest. 

36. Q. (Mr. ltoberls) —As regards the elimination of 
leans, is there nothing that can he dune for that P—I have 
not up to the present known of any feasible method of 
eradicating leans. Where there are hundreds and hundreds 
ol acres in each village which arc under leans, I don’t quite 
see how bunding or fl,Hiding can be resorted to. The leans 
cycle takes 14 to 20 years to disappear, but, of course, the 
leans takes to fresh lands. It is said that the leans cyclo in 
Jal tun is coming to a closo and the end is expeoted t'o 
occur in another four or live years. 

37. Q. (Sir Thomas Mir) ha in.) —How long is it since 
you left the Jalaun district?—Tho 37th of la»t Novem¬ 
ber. 

38. Q. Yon say nono of the soil in the Jalaun district 
is fit for rice cultivation ?—No. 

39. Q. Do yon say that simply because there has been 
no rico cultivation? —There never has been any, and the 
Canal Department has tried to encourage it, but without 
any success, within the last seven or eight years. 

40. Q What have they done to encourage it P —They 
have given a liberal supply of water to tho experimental 
plots along the canal, but they Lave never succeeded. 

41. Q. But rice is grown in mar in other distriotsp — I 
don’t know ; I am only talking of Jalaun j there it doe* 
not seem to succeed. In Banda they don’t grow rice in 
mar ; they grow it in a soil, which is a sort of clay which 
settles near the hill truots. In Karwi sub-division I have 
never seen rice in mar. 

42. Q. Are the holdings very large in Jalann P —No. 

43. Q. What size about ?—For an averago tenant 1 
should say 10 to 12 bighas, not more than that. Mrit 
tenants have not more than a pair of bullocks and they 
cannot manage more than 10 or 12 paklca bighas. 
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44. Q. They go in for Icharif crops mostly there P —No. 
Gram is the principal rabi crop. KJiarif was not such a 
popular crop before the famine, but sinco the famine it is 
be ooming very popular in Jalaun. 

45. Q. You say mar won't take water at all P —It will 
take water, but in fact it will take too much. There are 
cracks there and you don’t know where you are once you 
let water into mar fields. 

46. Q■ Since the famine there appears to have been a 
gradual increase in tbc area of mar and karhar soil which 
has taken water. Arc you awaro of that P—No, I could not 
say if mar has increased, because they don’t generally 
encourage irrigation in mar. 

47. Q. These are the figures we have had given us 
(shown), and you say in the famine of 1896-07 they went up 
to 17,< 00 acres in a dry year P—Yes, but that is special. 

48. Q. Take the areas since then compared with the are** 
beforo. Does that mean that the people are gradually 
taking to irrigation ? -Of course they are. There is great 
trouble in satisfying all demands every year ; everybody 
wants water. 

49. Q. (Mr. Muir-Mackenzie.) —Do they want the 
water for the mar ?—They would want water for thu mar 
but it is not given and canal officers are very reluctant 
about giving any water for the mar. The Canal Department 
refused to put iD a fresh rajbaha because they said that 
rajbaha would only serve mar. 

50. Q. ( 1 The President )— I suppose the reason is the 
great waste of water?—Yes, it is a terrible waste. 

61. Q. ( Sir Thomas Siffham.) —These bunds we have 
been speaking about are very useful for the extirpation of 
kans P— That is what is said, but I have no practical experi¬ 
ence of it. All tliu kans on the surface is destroyed, but 
whether the root is destroyed I am not prepared to say. 


61. Q. (Mr. (Roberts .)—You have got to account for Mr. Jwala 

60,000 people. How do you account for that P - There Prasad. 

were several causes at work, because you see, in the first —— 
place, it is a sparsely nopulated district and in the months 15th Dee. 02. 

of February and March whole gangs came in from- 

Iiajputana for cutting the rabi crops. In each village 

there are 50 or 100 persons. 

62. Q. At any rate we oannot snppoBO the irrigation 
helped very much P -No, absolutely not. Out of five lakhs 
of total area under cultivation, only two lakhs are com¬ 
manded. 

66. Q. (Mr. Rajaratna MudaHar .)—How much of that 
is irrigated P—I oould not give you the statistics. 

64. Q. (Mr. Roberts .)—Yon have been for the last four 
years in Jataun P—Five years. 

65. Q. Loans given for land improvement, which I snpposs 
means wells, are very small ?—Very small compared to the 
other, because 1 had loans transferred from this to seed and 
cattle. 

66. Q. Even then it is very BmallP—I had to keep to the 
allotment of the district. 

67. Q. Yon never spent the whole allotment; did you P— 

I was afraid to, because the reason was this, I had very 
heavy outstandings, both of revenue and takavi, against the 
people. 

68. Q. Oculd you uot have got more money by asking for 
it, if you wanted to P—Yes, when I took charge* of the dis¬ 
trict it was not advisable to give large loans, because' thers 
were very heavy nrrcaiB. 

69. Q. As a matter of fact, you did not apply for in¬ 
creased allotment?—1 dared not. 

70. Q. And uot because yon oould not get the money P— 

No. 


62. Q. (Mr. Muir-Mackenzie.)—Did you give out 
much money for making these bunds for the extirpation of 
kans? —There were circular orders to the effect that this 
was not to be regarded in the light of local improvements 
and, consequently, we could not give takavi for that. 

63. Q. What is your own opinion about the matter? 
Would you have liked to give advances for that P— No, 
because I am uot certain that they do extirpate kans. 

54. Q. (Mr. Roberts.) —When waB tho order you are 
talking about issued ?—About four years ago. 

65. Q. Do you know on what grounds?—In Banda and 
Jalaun district orders were issued that no money was to 
be piovided for this, because they were not really improve¬ 
ments at all. (Witness promised to send iu grounds to 
Mr- Roberts.) 

66 . Q. (Mr. Muir-Mackenzie.)— For what purposes of 
laud improvement do you give takavi?-For the ordinary 
purposes, for the making of bunds occasionally, but mostly 
for wolls. 

67. Q. Jalann in the census cf 1901 showed an 
increase of population ?—Yes, 3,000 and odd. 

68 . Q. While the neighbouring districts showed very 
material deterioration P —There were very special reasons 
for this. There were two survey parties iu the district just 
about the time of census. 

69. Q. That might mean a slight increase in Jalaun, 
but why this decrease of 10 per cent, in the other one ? - 
There were extra causes which threw suppply of men into 
the district just about tho census time. 

60. Q. The survey party would account for an increase 
of 3,000, hut there was a decrease of 10 per cent, in the 
neighbouring district. That would require a difference of 
many moro thousands to ho accounted for P What is the 
population of Jalaun P—It was 396,000 and odd. 


71. Q. Your allotments in the famine wore enormous?— 
Yes, both in Banda and Jalann. 

72. Q. Is there any great scope for the extension of 
well irrigation in Jalaun ?—No, because as 1 say the soil 
is not adapted to the building of wells. I mean to say 
there are very lew wells iu existence except in certain part* 
where they dig kaeheha wells. 

73 .Q Then you don’t think anything very much is to 
be done bv the pushing of takavi for wells?—Not in the 
Jalaun district. 

74. Q. There is a great quantity of grazing in Jalaun P 
— There is. 

75. Q, What are tho grazing grounds, simply waste 
lands ou which there is no cultivation p—Yes. 

76. Q. The cattle Buffered much in the famine loo P— 
Yes. 

_ 77. Q. Is there nothing to be done to provent that recur¬ 
ring P—This wsb the subject of separate reference whether 
pastures could he sorted, but in tho case of drought I don’t 
quite see how you oould grow grass when there is no water to 
grow the crops. 

78. Q. Would tanks for villages be any use p—Yes, but 
tho soil is such that in the last famine when they excavated 
many tanks hardly 3 per oent. of them held water. 

79. Q. Then the tanks m.ido in the famine aro not of 
much useP—Absolutely useless. They only held water a 
month or two during the rains and a month or two after. 

80. Q. Are they not of indirect use in tho keeping 
up of the supply of water in the wells P—The water only 
lasts such a short time iu them that they cannot benefit 
the wells in that way. In tho hot season, if there wa* any 
water in them H they would certainly increase the supply in 
the wells. At present, supposing the rain water does "not 
evaporate, they are tanks, otherwise they are mere hollows 
in the ground. 


Witness No, 60.— Mb. F. J. Nobman, Calcutta. 


1. Q. (The President .)—You have sent us vour report 
and w« will be glad to hear more about the system you have 
got, what it costs P —I have put all that in the report there. 
The ordinary irrigation well as used iu Japan is about 300 
feet deep ; that is with this Kazusa system. Whcic too 
many of these 300 feet wells are together, the Japanese 
put wells down to 480 feet strata, and very very seldom to 
the 720 feet strata ; but 300 feet is about the average depth 
of irrigation wells in the Kazusa valley. 

8 . Q. W hat is the soil?—Tt consists of sand, clay, de¬ 
composed granite and occasionally layers of pebbles. 


3 Q. And tho spring level is not reached until you get 
down to that P— The fiist spring is at 300 feet. Of course ' Mr ' ■ F ' *• 
this is not all over Japan ; it is only wbero Kazusa wells Ror man. 

are sunk. After my report was written and had been - 

discussed in the Japanese nowspapers, a paper manufae- ^ ^ec. 02. 

turer in the suburbs of Toltyio cauie to me and asked me - 

about this system, aud he put a bore down to 800 feet before 
striking water. 

4. Q, What is this valley like P—There is a high rang 0 
of hrils lying back of it, 12 to 20 miles Iroin the sea, and 
then and aloBg Tokyio Bay the land has been reclaimed f 0 r 
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Mr.F.J. two miles out seaw;ivds. Kazusa stylo wells are even sunk not been known olsewlinre. It was by a more fluke that I 

Forman, in this reclaimed land which about four years ago was sea. fonnd out this system. I had been over the district time 

- - The highest point in these hills is Mount Tsukuba, which is after time snipe-shooting, and I must have passed such 

16th Dec. 02. 2,925 feet high, wells hundreds of times, but I never took any notice of 



6 . Q. Is thcro anything difference about the place to the 
country in general ?—AH around Chiba the country is 
more undulating than hilly, while in other parts of Japan 
the land is mere hilly than undulating. 

6 . Q. Then the Kaznsa system originally came over 
from China P -Yes, or at any rate a system very much like 
it. Ablii Hud’s book on China gives a short account of the 
Sychnan 8ys T em. In my report I say that trial borings 
have been made up to 1,200 feet, but since that report wag 
written, 1,400 feet were bored in another province, in 
Echigo where the oil fields are. There the soil is disinteg¬ 
rated granite with solid boulders interspersed. When they 
struck one of these boulders it was very slow work. 

7. Q. Is this system used then for boring for oil just 
as well as for boring for water P~ Yes. An American 
Missionary, who was up in Echigo some 18 or 20 years ago 
and knew something about nil, told the Japanese that there 
was oil there. A Japanese syndicate was formed and 
took some of these Kazusa men to Echigo who put down trial 
borings for oil. In the meantime the thing was a good 
deal talked about and the Government then employed an 
American expert with American machinery, and now Echigo 
is a groat oil field. In fact the Standard Oil Company, 
under the name of the International Oil Company, ha» 
stepped in. 

8 . Q. Is this system boing practised as well in China P— 
It is still going on there now. 1 have not seen it myself, 
but T was told that it was so the other day by a man in the 
China customs, and also by an American Missionary. 

9. Q. Tn the Kazusa valley are there speoial surround¬ 
ings there which differentiate it from the country in 
general P -1 should not think so. They have tried the 
Kazusa system in Tokyio which is 22 miles away and 
struck water. 

10. Q. I snpposo there is some Irrigation in Japan P — 
A very great deal. 

11. Q. Havo you seen irrigation wells of this descrip, 
tion ?—Hundreds of them, all round Chiba. 

12. Q. Is there a consideiahle area commanded or watered 
by these wells?—I have no idoa what area is watered by 
such wells, but it is something considerable— hundreds cf 
thousands of acres. I tried to get statistics from the 
Japanese authorities, but failed. In my report I say from 
two to five acres. That is a very big area for ono well; I 
should have put it down at from 1J- acres to three acres per 
well. 

13. Q. You have been some little time in India and 
have 8eeu the style of country we have around ns here. 
There is rock all through and when you go down from 
20 to 80 feet you arc sure to find water. Do you consider 
that is the sort of country where this system could fairly 
be tried ?—I see from the geologiosl report hero of a well 
having been put down in Agra and that the water came up 
within 20 to 80 feet of tho surfaoe. I don’t see why that 
very costly well that was put down hero by Enropeau 
methods could not have boon put down by the Kazusa system. 
I would not like to say how much cheaper the Kazusa method 
would be, but I know that Dorn <k- Co. of Howrah would 
turn out the whole plant required for Rs. 200 to Its. 300, 
while tho plant that, sunk the well hero must havo cost 
landed in Calcutta £800 at the very least. Besides that 
you havo had to pay for the enormous costly piping, while 
the Japanese use bamboo piping. Sinoe 1 have been here I 
have had long talks with Major Praic, Superintendent of 
tho l’otanioal Gardens at Sibpnr, and have been comparing 
the bamboos of this country with those of Japan and I 
have found this bamboo (shown) which is an Indian 
bamboo is similir to the Japanese one, whioh is 2£, 3 .and 
up to 4 inches internal diamater. This is a very fine 
bamboo and you get it in any quantity inSylhetand 
Assam. Thero is one thing, however, T must tell you, and 
that is that bamboos are cultivated in Japan, whereas the 
Indian bamboos arc allowed to grow wild in the jungles. 
Whou I was in Calcutta, I went down to Balliagbatta 
whioh l was given to understand was the great mart for 
bamboos, and thcro I picked this one (shown) out of a large 
number, and it reminds me in every way of the Japanese 
bamboo. 

14. Q. (Sir Thornes 3igham.)—Yt'nat will the inside 
diameter of this work out to P —Two’and half a inches. 

16. Q. You say these wells are sunk in only one parti¬ 
cular province in Japau ?—That is so at present. It has 


them till about two years ago when 1 went down and 
lived near Chiba, and then I noticed them and made en¬ 
quiries regarding tlium. 

16. Q. Why is il they have not been used nnywhere else P 
— because they havo not been known sufficiently. Until 
quite recently, within the last 25 years, the communication a 
in Japan were very had indeed and then the feudal 
system was in vogue. The different feudal lords were very 
joalous of each other, and if one of them got hold of a 
good thing like this Kazusa system, thoy would nut allow 
their neighbours to know anything about it. The Japanese 
are a very suspicious and secretive people, and although 
they learn all they can from othor nations, they don’t like 
to impart any information to others. At. first 1 could get 
nothing out of them about the Kazusa system, and tho 
native whom I employed tn assist mo in my enquiries had 
a great deal of trouble with the nativo officials until I went 
to t,he latter and told them that if this sort of obstruction 
continued I would put the whole thing in the papers and 
bring it to the notice of the higher authorities, and tbon 
my troubles ceased. 

17. Q. Wherever these wells are sunk yon have artesian 
conditions ?- -More or less. Wherever a 720 feet stratum 
is struck, you will find tho water rising four inches to 
a foot above ground. 

18. Q. Are there not many wells where tho water rises, 
hut not up to tho surfaoe P—There are, but they are 
generally very old wells. 

19. Q. When a well is first made the water does rise to 
the surface P—Sometimes not, but when this happens the 
well-sinker ubcs one of the tools which I have described 
in iuy report, and which they call “ the coaxer it is usea for 
clearing the pipe and for pumping up tho water. You see 
the water sometimes remaius 20 or 30 foot below the 
surface, and thoy work it up higher and higher day by day 
until it Hows over the tip of the pipe. 

20. Q Do they never put wells down und fail to get 
the water ?— Yes, at times they do, but not often in the 
Kazusa valley. I don’t know what the conditions would 
be in other parts of Japan. I only know that in Kazusa 
and around Chiba these wells are to be met with in hun¬ 
dreds. 

21. Q. There must be strong artesian conditions for it? 
—Yes. 

22. Q. What is the diamoter of these tubes they put 
down?—Their bamboos are smaller than the Indian 
bamboo. I should say the inside diamoter of their Well* on 
an average is not moro than 2 inohea ; 2 inches would be 
a fairly big well. 

23. Q. Y ou soy they put down these wells and pay only 
when they find t.hB water P—Yes. Generally say no water, 
no pay. That is the system thoy go upon. 

24. Q, They always do find water P—Yes, These well- 
sinkers live in the valley and they know the district 
thoroughly well and can tell you whether they will find 
water or not in a place. 

25. Q. How do they pay ; according to the depth gone 
down?—Three hundred feet wells cost from 27 yen to 30 
yen, i. e., from £2-14 to £3. A yen, we will say, is 2 
shillings. 

20. Q. Do they pay by tho foot P—No. It is simply by 
the well. 

27. Q. What do they charge for a 720 feet wellP—From 
£8 to £10. Of course that is purely the well-sinking 
work; the ooping and kerb go into another acoount. 

28. Q. Do y„n suppose these men can sink wells at any¬ 
thing like thoso rates in IndiaP—I think they would have 
littlo trouble. You would have to leave a man in Calcutta 
or wherever you have your bamboos to piok your bamboo. 
The bamboos hero are not very straight; at least very few 
of them grow straight here, but they might be cultivated 
to grow straight here as they are in Japan. I explained to 
Major Drain of the Botanical Gardens at Shibpur how they 
were cultivated in Japan, and he was of opinion that there 
was nothing to prevent the same thing being done here. 

29. Q. About what length aro the bamboos they put 
down in Japan P—The full length of the bamboos up to taper 
point would be about 40 to 60 feet in Japan, but each 
section of piping is about 12 feet; in fact they aro anything 
from 10 to 1G feet, but 12 feet is about tho average, uid 
then they join on in this way (illustrates.) 



MINUTES OF EVIDENCE. 


117 


30. Q. Supposing you were able to get tbe bamboos 
there is no other reason why wells should cost more to sink 
in India than in Japan?—No. You would teach the 
natives how to do it. Thera is only one skilled man 
required. “ the boss,” who sits over tho well and direct* 
operations. Ha must be more than an ordinary intelligent 
coolie ; the other men are simply coolies who do the lifting 
and letting down of tools in the bore-hole. 

31. Q- There is only one man who really knows any* 
thing about itP—Yes. 

32. Q. What does he get paid P—He takes a contract. 
The income of the man in Japan with whom I worked up 
tbe system is not more than 12 to 15 yen or 21 to 30 
shillings a month ; that is what his profits coiue to. 

33. Q. (The President.)-**! suppose labour is cheaper in 
Japan than it is in India P—It is cheaper-in the sense that 
it is more intelligent labour. 'Iho saki as you mnj know 
is the national drink of the Japanese, and for the mannfac- 
tura of it the purest water is required. Therefore the 
factories where it is manufactured, and which arc situated 
away in the mountainous districts, have to get the water 
above tho line of cultivation, and instead of using iron 
pipes to convey the water to tire factories they use bamboo 
pipes, and I have myself known of a case where water ha* 
been brought 18 miles in pipes like that. 

34. Q. (Mr. Roberts) —How do they get round the 
corners P—They make joints from cubes of wood (illustrat** 
his meaning.) And I have hoard from the Japanese them- 
.selves ; and I have every reason to suppose they were telling 
me the trnth ; these pipes will iast under ground for 10 or 
20 years. They ley them— should it be deemed necessary— 
from two to three feet under ground, and surround the pipes 
with a layer of ashes 2 to 3 inches deep. This last is dona 
in order to proted them from tho attacks of worms, etc. 

S6 Q (Sir Thomas THgfoim.)-~ You have como to 
India now for the purpose of developing this system P 
Yes. I did so because certain negotiations I bad been 
carrying on with the Russian authorities in Port Arthur—■ 
with a°view to the introduction of the Kazusa system 
there—misoarried. 

36. Q These places where yonr system is tried are 
places only where the geological configurations are favour¬ 
able to artesian wells. You would not expect it to succeed 
iu great alluvial plains like the Ganges delta ?—There are 
artesian configurations there too, and I don’t see why 
experiments should not bo made. It is not only for that, 
but supposing a native wants to put down a pakka w-dl, 
he finds it not only a very expensive nndert&kiug, hut 
moteover a riskv one, for he does bo more or less without, 
possessing data as to the sub-oil, etc. Why not have this 
s . stem introduced into India for testing strata. It would 
be useful f. r trial borings or for increasing the supply in 
existing wells. Then again the system is so simple that 
the whole of the machinery could not ouly be made by an 
Indian mistri, but could‘be kept in order quite easily 
bv villagers. There is such little intelligence required to 
work the system, and the simplicity and cheapness of the 
whole thing should appeal to everyone. 

37 Q- You would have to bring yonr bamboos out from 
Japan?— This bamboo (shown) as I have already said is 
Indian and is the aame as the Japanese bamboo. 01 course 
for the first few years you would have to pick and ohoose 
your bamboos here, but then you could cultivate them 
later on and have bamboo plantations as the Japanese do iu 
Krrzusa. 

38 Q■ Would you be willing to undertake boriug in 
India at contract rates?—Until I know the strata 1 have 
t„ tackle I would not take any contract. 


39. Q. You would not take any risk P—No. Mr. F. J. 

40. Q. You would not work on the system —“ no water, Norman. 
no pay P ”—I don’t know the conditions hore, but what 1 j,.,, ^ 

do know is that the tiling is very simple, and I cannot see 1 ~ 

why it should not be introduced into India. 

41. Q. Supposing they have to go through very light 
gandv soil P—I had one of the best American experts ask 
me about this very same tiling. I have told you how they 
go through the process. They first of all choose the spot 
that tho bore hole has to be taken down. They then dig 
down the hole 6 or 8 feet deep and into this they insert a 
cylinder of wood, iron or sometimes of very big bamboo; a 
foot, and a quarter of that cylinder will be above ground ; 
and 6 or 7 feet under ground. Around that cylinder is a. 
tube. Then they erect a scaffolding around and over it, 
and while thev are boring, a boy in attendance is kept 
busily at work pouring down tbe bore-hole water with lots 
of day dissolved in it. In sandy soil or any other soil, this 
t , l*iy-T.»t -only, acts as a lubricant for the tools, but by 
depositing itsbIto^-d lflL sides of the well braces them np. 

The wells go down 300 leer. ... ..i.,,-,. without tubing, and 
after striking water the bamboo pipiiijjy-v»-- p ^ J i i ,wn joint 
by joint. The operation is not a lengthy one, ann'ffnvr-, 
time the clay settles down and forms a well round these 
bamboos and preserves them. 

42. Q. (Mr. Muir- Mackenzie.) —Would this do just as 
well for rock ?—The Japanese told me that in this 
Kehigo trial boring for oil, 800 feet out of the 1,200 feet 
they went through was rook. I only go on their report for 
this, hut when I pnt down a 300 feet well rnyself I 
struck a stratum of pebbles, some 20 feet under ground, 

Borne of which must have been very large. At 80 feet 
below the suvfiioe T struck a stratum of stones, which was 
very hard, and at ISO feet we struck disintegrated granite, 
after which we struck the water level. It would go through 
kankar very very easily. 

43. Q■ ITow long does it take to put down a woll?—Ton 
days to a fortnight. 1 have put one down in II days ; that 
was the first timo. 

44 Q. What is it you would like the Government of 
India to do?—To give me a contract to form a school for 
the introduction of this system and to placo some men 
under me for instruction. 

45. Q. (The President.) —Have you made any proposi¬ 
tion to the Government of India P—Yes, but I have rccoived 
no decided answer as yet. 

46. Q■ Would yon be prepared to give yonr Borvices to 
Government for one or two months?—Yes, if I am given a 
contract. My idea wonld bo to bring over a couple of 
Japanese to do tbe mechanical part of the work and show 
the natives of India the system. One of the Public Works 
Engineers might be deputed to report on the system, and if 
he reported favourably, the Behool could be formed. 

47. Q. Do I understand that your proposal is that, as¬ 
suming that you have \ onr instruments ready, you would 
erect machinery and carry out a boring at some plaoe to be 
agreed upon fora cortain salary while this work was going 
on, that after a certain time,, supposing yon satisfy tbe 
authorities bore that your system is a good one, you should 
be put iu charge of uu undertaking to teach the natives of 
India the system for a period to be settled P—Yes, that i* 
exactly it. 

48. Q. You have not made a proposal to tho Government 
of India P—Not quite on tbe lines just indicated, 

49. Q. When would you be ready to commence works P— 

At the commencement of the coming year. 


TWENTY-SEVENTH DAY. 


Agra, 16th December 1902. 

WithES» No 51-Ms- G. E. CoiKs, Superintending Engineer, 2nd Circle, Irrigation Works, Agra. 

(Replies to printed questions.) 

A.—Gbkbbai. 


1. Chiefiy districts in the Agra and Allahabad Ew™® 
Divisions, and the country embraced in the 2nd Circle of 
Superintendence, Irrigation Branch, l ubhc YrorkB Depait 


ment, Undersigned as Assistant. Executive, and Supenn- Mr. &. E. 
tending Engineer has passed most of his service in this <- 0 **• 
Circle. In more northern divisions he has served in n .. n . 
various capacities, in the 1st Circle and in the 3rd Circle, 
in tho A*'ra Canal, the Northern Division udJ Bulandshahr " 
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Mr. O. E. Division, GangesCanal and on the Rohilkband Canale 
Cole*. ' (3} years). 


l«th Dec. 02. 


2. During the five years, from 1896-97 to 1900-01— 

Narora Division .... 26'7 inches, 
ilainpuri Division . ■ . 27'8 do. 

Cawnpore Division . . • 306 do. 

Elawnh Divisiou . 28 - 9 do. 

Bhognipur Division . . . 28*0 do. 

Average for whole of 2nd Circle, 28 5 inches. 

3. 


(1) No. 

(2) No. 

(3) Supply is sufficient, as a rule, for superior crops such 
as sugar, gardon produce, opium, tobacco, hut insufficient 
lor wheat and cotton : this, however, is not an obstaole to 
extension of irrigation. 

(4) No black cotton soil, but in sonic parts where tW# 
is much vsar, irrigation is inadvisable. 

(5) The supply of usually sufficient, but at times 

rails very low, and it is all one can do to 
lamtain existing irrigation. 

In 1899-1900 the river Ganges in January could supply 
6,000 cusecs only, or 2,500 cuseos only for oach of the 1st 
and 2nd Circles. 

( 6 ) 

(7) 


(c) In a year of drought crops which are irrigated from 
paleo to final watering should give a full yield, provided 
that a sufficiency of water can be got from the canal 
throughout the/a?/. Those which have been sown without 
paleo or for some Ciiubu or another have been unable to get 
waterings in full, or at times which are not exactly 
suitable, will not give a full yield, 

8 . 

(1) The indirect revenue credited to the Lower Ganges 
Canal is Rb. 2,09,686 annually. 

The estimated value of crops irrigated and estimated 
value per acre for four years from 1896-97 to 1899*1900 is 
as follows :— 


Total valus. Value par acre, 

Rs. Its. 

1896- 97 . 3,86,84,643 37'1 Drought year. 

1897- 98 . 2,30,91,917 26 7 } 

1898- 99 . 1,86,52,231 26'5 V Ordinary yean. 

1899- 1900 . 2,54,79,510 34'2j 

(2) Value of crops, 1896-97, Rs- 37*1 per acre, which is 8 
above average value (29 1) in the three ordinary yeare 
shown above. 

9. 


(1) Cirolo occupier's rate 


Rail Rs. 311 per acre. 
Eharif 2'38 ditto. 


(9) The only obstacle that has come forcibly to my 
notice, to the extension of canal irrigation, is the fear of 
raising the spring level to an undue height. As an example 
of this I may cite the case of a project for extending irriga¬ 
tion in the Aliganj tahsil of the Etah district. On examina¬ 
tion of the country it was found that eveu in a dry year 
like 1899-1900 the spring level in the tract was high (8 ft. 
to 16 ft.) and that the introduction of canal water to the 
tract would probably he the reverse of beneficial. The 
irrigation in the villages of this tract is from percolation 
wells generally, and a very fair area is irrigated from such 
wells in the vicinity of villages; but the greater part of the 
tract is unirrignted. 


6. Not as far as I am aware of. 

The Circle, nowl that the Fatehpur Branch lias been 
made, is very well provided with canal irrigation on the 
whole, and I do not think any large extension is possible, 
though there are some small areas which may be taken up. 
From time to time applications are reoeived from people in 
the districts, and receive attention, and where possiblo a 
distributary or minor taken out from existing canals or 
blanches. 

The only sources of supply still untapped in these prov¬ 
inces are the Uamgunga, Sarda Deoha and Ken ami other 
small Bundolkhind streams. For tho latter projects are 
being prepared. 

B. —Canals or Continuocs Flow. 


Taken on an average of five years from 1896-97 to 
190001. 

(2) On Fatehpur Branch whore rates are higher the 
average occupier’s rate would be about *th higher. 

(3) Owner’s rate realized works out to about j^th to 
jyth of the occupier’s rate. 

10. Private expenditure is inourred in making and re¬ 
pairing gula, making kiaris , lifting wator, and in laying 
it on. 

Tho cnllivatOT, as a rule, does all this at his own expense; 
hut 1 believe some zamiitdars aid in making ijuls and keep¬ 
ing them in repair ; this is, however, exceptional. I am not 
aware that tho tenant has any security for recoupment. 

On the Rohilkband Canals the zemindar takes so much 
per plough per fast ; 4 annas, if I recollect correctly, for 
repairing guts, hut he doesn’t always carry out this part 
of his contract. 

11. There is no doubt that the soil would yield heavier 
crops if more manure, were used on crops irrigated from 
canals. The quantity of manure required is not available. 
There is, however, always a small amount of manure added 
to the soil yearly from decaying vegetation, such as stubble, 
grass, weeds, and leaves, etc. 

Again the silt and vegetable matter in canal water acts 
in many cases as fertilizing matter. It is for this reason 
then that it is possible for fields year after year to hear a 
crop whioh gives what, has o >mc to be known as an average 
yield. I do not think therefore that much damage has re¬ 
sulted to the people, nor has the soil so deteriorated in 
canal irrigation districts as to become unfit for cultivation 
except in isolated cases. 


(I) The percentage of the total area irrigated in the 
2nd Circle which is double cropped is 21 per cent. .Most of 
this Riea is kharif cultivated in rabi. The percentage of 
double-cropped area is 73 per cent, of the kharif area 
irrigated. This does not mean of course that J of tho 
kharif area is double cropped, but prop-rly 60 per cent. is. 

f2) The substitution of more for less vnluablo crops 
natmally follows irrigation from canals of continuous flow. 
On the Fatehpur Branch, which has only been open for 
three years, already sugarcane is increasing, and wheat is 
rapidly being substituted for bijri (bejhar), grain and such 
like inferior cropB. 

(3) 

(a) In a year of ample rainfall the inoreasa in the yield 
is not. so nr'rked as one would expect, in a canal irrigated 
area, and this is probably due to the fact, that heavy rain 
on an already irrigated orop develops it too quickly and 
makes it run to stalk. Accompanied with much cloud 
amplo ruin fall is apt to produce lust, smut, and other 
discs see. 

(J) In a year of scanty rainfall irrigation most un¬ 
doubtedly increases the yield, as in the absence of much 
rain the euliiv iter can regulate to a nicety the quantity of 
water he should take to give him a bumper crop, and is free 
from the evils of a year like (<z). 


As an isolated case I may mention that of the Farrukh- 
abad Branch, Lower Ganges Canal. There is no doubt that 
in the early duys of the Branch it. did sutler from water¬ 
logging, due chiefly to excessive rainfall, but partially to 
the introduction of canal water without sufficient drainage. 
Since large drains have been made and natural drainage 
lines have been improved, tho condition of the land on this 
Branch bus quite changed. People have returned to their 
villages, new land has been broken up, and irrigation is 
resorted to as freely as on other divisions of the Lower 
Ganges Canal. The old state of things can, humanly 
speaking, nover Occur again, for in addition to an effective 
drainage system, the branch runs in alternate weeks only, 
and the cultivators arc loiining so to economise water, and 
to carry out their irrigation promptly, that it is almost 
impossible (o over-iirigate, and yet the old irrigation is 
well maintained, and in some years extended. 

It has been the object of the canal authorities in ths 
past few yea's to thoroughly guard against water-logging 
by running irrigating channels in alternate weeks. In the 
2nd Circle out of six* branches three run almost strictly 
alternately, and the other three brandies continuously, but 
the distributaries in ihe Cawnpore and Fatehpur run mostly 
alternately, whilst Bhognipur generally run two weeks in 
three. It is impossible, at any iate at present, to run the 
Cawnpore and Fatehpur alternately, but Bhognipur, with 
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but. little alteration, can and will be very shortly. 'With 
regard to salt efflorescence, I do not think it is anywhere 
increasing, though 1 cannot say it has diminished, except 
in a few isolated places, where I observed mure grass grow 
than was formerly the esse. I cannot call to ray mind any 
appreciable sized tiaots where cultivation is possible In what 
was formerly tisar. 

The results of draining irrigated land are very beneficial, 
and those obtained in tho Bulandshnhr Division, Ganges 
Canal, and Farrukhab&d Division, Lower Ganges ('anal, are 
very marked. At the same time there is a limit, and I 
think that wo should stop short of drainage to the extent 
which might adversely affect foddor supply and storage in 
village ponds. 

In the 2nd Circle the need for drainage on a socle which 
is required in the 1st Circle is not felt. The rainfall is 
less and tho climate is hotter. I think the soil is more 
absorbent, and there are fewer hollows and chains of 
hollows where water accumulates. The doabs are very 
narrow, and excess in sub-soil water temporarily raised 
daring the monsoon, drains after the rains rapidly to the 
bounding naddis bofore they have dried up entirely. 

C.-— Canals of Intermittent Flow. 

12. With exception of one or two very ema'l ones on 
the Rohiikhund Canale, I liavo had little experience of such 
canals, and I therefore abstain from answering the ques¬ 
tions. 

D.—Of Tanks. 


5. The doabs of the Farrukliabad and Rhocnipur Branch- Mr. Q. J3. 

es are practically free from usar except a little in their upper Colts. 
miles -- 

6. The result is that in those divisions, where this scou'ge 16th Dec. 02. 

of the land exists, the irrigation must be somewhat scat- ■■ ' ■ 

tered, and it is in many instances necessary, for the distri¬ 
butaries for parts of their lengths, to pass through usar in 

order to deliver water to the more fertile tracts. 

7. I will now take each division and see whit possibilities 
there are of extension in their respective doabs. 

8. Narora Division. The Farrnkbabad Branch. 

A proposed extension into the Aliganj pargana of the 
Etah district, taking off Dom mile do', to water the tract 
between the Branch and the Kali, has lately t een investi¬ 
gated. A careful survey and reconnaissance of the country 
was made by Mr. Wilkins, Assistant hngijieer. Mr. 

Mackenzie and myself went all over the country, but finding 
that tire spring level in wells even in a dry year stood from 
8' to 15' from ground surface, the Chief Engineer ordered 
the abandonment of the project. The late Colonel Boss, 

H.K., debarred this area 30 years ago as unsuitable for 
irrigation. 

The irrigation in the tract is chiefly from percolation wells 
while in the portion of it which lies in the Awa Estate 
there are some good wells which were made under the sup¬ 
er intendence of the late Mr. Wilson. 

9. The tract round Kaimganj as far a* lioshanabad is 
well protected by wells <■{ a stable character and is also a 
debarred area; it lies to the north of the Branch and 
between it and the Ganges, or rather Budh Ganga. 


I have bad no experience. 

E. —Wells. 


I Cawnpore Division 22 

Ktawah do. 2J 

Bbognipnr do. 42 

Mainpuri do. 17 

Naroia do. J7 

Fat eh pur do. 40 


Beyond giving the average depth of water below ground 
surface in the various divisions of this circle, I am unable 
to give any reliable information with regard to veils, as ray 
personal experience of them and their working is limited, 
and Revenue Officers other than Irrigation would be able to 
give mote accurate information on the subject. 


Report, dated 18th September 1802, on Extension of 

Irrigation on the Lower Ganges Canal into Minor 

Doabs. 

There is hut little scope for extensions of -any size in the 
Lower Gangis Canal system, all the doabs of any import¬ 
ance being each taken up by their respective branch canals. 

2. it will he as well to enumerate these. 

Narora Division, Farrukliabad Branch, between the 
Ganges and Kali Nadi. 

Mainpuri Division, Bewar Brandi, between the Kali 
Nadi and the Isan. 

Mainpuri Division, Cawnpore Branch (part), between the 
Isan Nadi and the Kind. 

Etawah Division, Ktawah Branch, between the Rind Kadi 
and the Sengav. 

Bhogivpur Division, Bhognipur Branch, between the 
Bengal' and Sirsa Nadis and the durnna. 

Cawnpore Division, Cawnpore Branch, between the Isan 
Nadi and Ganges and the Kind-Panda. 

3. The doabs are narrow, and the canal water reaches 
generally to the hounding rivers except where largo 
mar, or lowlying drainage tracts intervene. 

4. There is a large amount of usar in the circle, a broad 
backbone of it running right down the centre between 
Cawnpore and Etah on to Aligarh, the axis taking roughly 
an eust and west direction. It is not continuous and there 
are some extremely fertile tracts of larger or smaller extent. 


10. The only tract to which any extension remains to 
be considered is one lying to the south of Farrukliabad 
between the Bhagar Nala and the Kali Nadi. Its centre 
is marked by the large village of Mohamadabad on the 
Fatehgarh-Bewar -pukka road. I have crossed the country 
by thi- road, but was not much struck with its capabilities ; 
theie are two tracts of usar and lowlying country. Still it 
is worth investigating. Its length is about 25 miles, with 
a width (average) of about 17, i.e., 425 square miles. In 
order to reach it (and this is the only way) a branch would 
have to be taken oil' from about mile 00 (practic dly the 
tail) of the Branch. This must cross the Bhagar Nala, and 
would involve au aqueduct, with ample waterway and 
heavy embankments across the valley of the Bhaga. 
Except in an extraordinary year of drought with a very 
low river supply there would he no difficulty in affording the 
water for it 

11. Mainpuri Division, Bewar Branch. 

There is no extension possible from this except a 
moderate sized distributary, to water the country between 
the Kak and Isan Nadis and a local nala called the 
ChbiJhhena Nala, taking off from above ICuraoli liegnlator. 
I am afraid it would p iss through some usar before getting 
at the good land of the tract lying north of the town of 
Mainpuri. It is worth investigating. Another tract lying 
in this division which is worth investigating is that Iving 
between the Kak and the Isan. It lies between Sa c it and 
the junction of those two Nadis and is about 20 miles long 
and 10 to 12 wide. 

The only way canal water can reach it is by taking off 
a channel from the right lank of tho Randi Distributary, 
which is fed from the Cawnpore stump in the \ligarh 
Division. It, would involve another syphon under the 
Main Canal and widening of the Isan Nadi aqueduct 
in order to convey the extra supply. 

12. I am quite unacquainted with tho tract, but from 
its position in the centre of the usar backbone am afraid 
the irrigation would he scattered and the channel would 
pass through usar in parts of its course. 

13. Etawah Division. 

A few small extensions are possible from the Branch, hut 
they are of no great size, hardly larger than minors in 
many eases. 

Mr, Cones, Executive Engineer, Ktawah Division, has 
submitted rough proposals in accordance with Chief 
Engineer’s orders and I am considering them. 

The only scheme of any dimensions is that of the Left 
t’alinda Distributary, which is meant to take up the exist- 


• Farrnkbabad. 
Mainpuri. 
Kiavrah. 


Bh op ni pur. 
Pawn pore. 
Fatebpur. 
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Mr. Q. E, ing direct irrigation from the Branch and will add a few 
Coles. hundred acres. It will water the country between the 

- Branch and the Auhiya Nadi. It has already been submit- 

16tli Doc. 02. ted for sanction. 


2. The two main factors which have contributed towards 
effecting the more economical distribution of n ater are the 
remodelling of distributaries and the consequent abolition of 
tatils. 


14. Bhoguipur Division. 

With one exception the extensions possiblo are small 
distributaries and minors, proposals for which have been 
submitted to Superintending Engineer. Some of them 
are of doubtful possibility and utility. 

The only scheme of any size is that to extend irrigation 
to a tract, of country lying between the Batesav road, the 
Jumna ravines, and the Grand Trunk Road through 
Firozabad. 

16. This schemo has been on tho tapis for some years, 
since 1895, and was proposed by Mr. Atkinson, but 
nothing has been done except reconnaissance and roughly 
indicating the lino on the 1' map. 

The area concerned is about 22 thousand acres of culti¬ 
vated and about a thousand culturahlc. The land is good, 
though somewhat bhur in parts. The percentage of well 
irrigation about 25 per cent. So there is plenty of room 
for canal irrigation which will bring up the irrigated area 
to 50 per cent, of the whole. The wells are deep as are all 
wells in the J umna bhangcir . 

The best place to take off a distributary would bo at 
about miles 17 of the Bhoguipur Branch, but it would bs 
difficult to find a suitable line through the sand hills, and 
moreover an aqueduct would be required across the Sirsa. 

Mr. Atkinson’s proposal was to take off by a separate 
head from the Ilbhti. 1 do not think this is necessary. 
The channel might easily he taken off from the Ubhti 
itself which would be w'idened both as to head and channel, 
and the bridge under the railway would also have to be 
widened in order to take the extra 40 or 60 cusecs required. 

Whether the command is sufficiently good has not heen 
ascertained as vet, but levels will bo taken during the 
ensuing cold weather. I have put up map to illustrato 
proposal. There is a regulator in Branch below Ubhti 
Bead. 

16. Cawnpore Branch. 

There is very little room for extension of this Branch. 
The doahs commanded by it are very well taken up. Titero 
is also a very large amount of nsar, especially in the first 
sub-division. The construction of a few minors is all that 
could be done. 

17. There is, however, one small doab which might be 
investigated between the Rind on the south and the 
Kansua Distributary. The northern portion is already 
commanded by the Kansna Distributary; the southern 
portion is the one needing enquiry. The old main line 
vid ifasulabad and the old Jliinjak Branch feeder to the 
Etawah Branch were aligned along this tract of country in 
the first instance. 

My recollection of tho country traversed by the latter, 
it having formed pari of my first sub-division, is that there 
was a good deal of usar interspersed with better land here 
aud there. 

The line which would irrigate this tract would have to 
take off the Kansna Distributary high up in its 3rd or 4th 
mile and would have to bifurcate, as there are two 
marked drainages lower down the doab which would have 
to be rounded. 

The area of the tract is about 20 miles long by 8 broad 
=1(10 square miles. 

18. Fatehpi.ii' Branch. 

It is rather too early in the day to suggest any exten¬ 
sions. The branch is developing slowly, but 1 think surely, 
and there arc still channels to be constructed other than 
those finished. 

19 I have not time to get a sufficiently largo scale map 
made to illustrate my report, but I would be happy to 
insert the lines on Chief Engineer’s one inch maps, if sent 
tome for the purpose at Jcolikot. It would take but a 
short time. 


Note by Cl. E. Coles, Esq., Superintending Engineer, 
2nd Circle, Irrigation Ti oris, United Provinces of 
Agra and Oudh, on the dull) of water. 

Duty .—During the last few years great attention has 
been given to the question of economising water required 
for the irrigation of the tracts commanded by the canals in 
these provinces. 


On the old Divisions, Cawnporo and Etawah, the dis¬ 
tributaries of an earlier age were not always on the best 
alignments, nor properly graded. 

The first to receive attention wero those in the former 
Division, by Captain Hall, whose system of remodelling in 
the early eighties has practically, with some few alterations, 
been in force ever since. 

On the Etawah, Mr. Marsh, C.I.E., inaugurated a now 
system of remodelling distributaries and reduction of 
kolahas (which were far in excess of requirements.) His 
system has been carried on by his successors with the best 
results. 

On the newer Divisions, such as Narora, Mainpuri, and 
Bhognipnr, the distributaries were lined out by a special 
officer, Captain lioss, R.E., and, except to a minor extent, 
have not required the move drastic treatment required in 
the older Divisions. In fact, it has only been necessary in 
some cases to re-grade and widen out to a limited extent; 
and, although reductions in outlet power have been carried 
out, with a view to abolishing tatils, they have been small, 
as the congestion of outlets, such as was found on the dis¬ 
tributaries of the older Divisions, has not occurred. 

Another, and very potent, factor in economising watcT 
has been the running of branches of the main canal in 
alternate weeks when possible. 

The Farrukhahad Branch and the Bewar Branch now r un 
strictly alternately, each with an allotted full supply of 7^0 
cusecs. In the Cawnpore Division, with the exception of 
two or three distributaries, all others run strictly in alter¬ 
nate weeks, in the Etawah Division the distributaries run 
alternately: the majority during full supply week, and two 
or tbvee during tho low supply week, when the volume 
given to the branch is less than one-third of full supply. 

In tho Bhognipur Division the distributaries have, as a 
rulo, received full supply for two weeks in three ; but in 
certain years, such as 1099-1900 and in 1901-02, when the 
available volume in rabi for the whole circle dwindled to 
about half of the full, the distributaries had to bo run in 
alternate weeks, by taking in a little extra water at the 
Lead of the Branch. 

The principal and most remunerative season on the 
lower (ranges Canal is the rabi, and, in consequence of the 
low supplies which tho river can give during it, the distribu¬ 
tion is most difficult for the winter crops whenever there is 
any failure or delay of the winter rains. 

It will, therefore, he best to see what results have been 
obtained during the rabi of certain years as regards duty. 

The year 1890-97 was a famine year, and most for¬ 
tunately it was a year of very fair supply during the rabi 
season. The utilised supply, 3,900 cusecs, is far in excess 
of what was available in the years 1899-1900 and J901-02, 
when the river supply dwindled down considerably, and the 
utilised volume for this circle (five old divisions) was 2,622 
cusecs and 2,730 cusecs. respectively, during the six months 
comprised in rabi. 

In the former year timely winter mins did fall and re¬ 
lieved the strain, but the latter year was almost rainless. 

I have taken the utilised volumes during the six rabi 
months and have also included the previous kliarif sugar¬ 
cane area in the areas irrigated during rabi in the following 
tablo, which gives the duties in the Divisions forming this 
circle for those years. 

They work out as follows ;— 


Table I. 

1896-97. 

1899-1900. 

1901- 

Narora Division 

173 

202 

216 

Mainpuri „ 

176 

235 

275 

Cawnpore „ 

211 

278 

169 

Etawah „ 

191 

180 

180 

Bhognipur „ 

177 

177 

211 

Average of Circle 

185 

214 

208 

Fatehpur Division 

. 

195 

181 


I am doubtful about the correctness of the Cawnpore 
figures for 1901-02, and think that, some of the supply 
obtained by Fatehpur has been debited to Cawnpore. The 
Cawnpore Branch distributaries, if all wore running at the 
same time, Would give a mean daily discharge of 914 cusecs. 
Of the distributaries three run with a constant discharge of 
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252 cosecs, the rest run an alternate week supplies of 863 
cusecs, so that at most the mean discharge utilised should 
not exceed plus 252 = 683 cusecs. 

The area irrigated was 106,367 acres, and the duty, there¬ 
fore, should he = 183 acres which, considering 

what the Cawnpore Division did in 1896-97 and 1899-1900, 
is likely to he nearer the correct figure. 

For a comparison of the supplies utilisod during the six 
ro5» months in the years I have taken the following table 
is furnished 


Table II 

1896-97. 

1899-1900. 

1901-02. 


Cusecs. 

Cusecs. 

CuBfiefl, 

Narora Division 

8«8 

843 

262 

Mainpuri „ 

632 

870 

309 

Cawnpore „ 

670 

405 

671* 

Etawah „ . 

1,177 

877 

991 

Bhognipur „ 

797 

627 

497 

Total 

8,846 

2,522 

2,780 

Fatehpur Division 

... 

218 

324 

Total supply utilised . 

3,864 

2,740 

3,054 

• Ae etpUiued above this should be-at most’ftsS ou*ec«. 

The areas irrigated during rabi of these years ib as 

follows :— 




Table III. 

1896-97. 

1899-1900 . 

1901-02. 


Acres. 

Acres. 

Acres. 

Narora Division 

67,062 

69,156 

56,799 

Mainpuri „ 

94.D.2 

87,108 

85,117 

Cawnpore „ 

141,632 

112,591 

106,337 

Etawah* tl 

225,266 

160,(42 

178,494 

Bhognipur „ . 

140,874 

93,485 

104,809 

Fatehpur* „ . 

tee 

42,546 

58,676 

Total area in Circle . 

668,908 

564,922 

590,232 


* Includes Ghstampur. 

Looking at Table I, we see that in the Narora 
Fairukhahad Branch) and Mainpnri Divisions the duty on 
discharges utilised in rabi have steadily increased; in the 
Mainpuri Division the increase is remarkable. This I 
consider due, in a great measure, to the Farrukhabad and 
Mainpuri or rather Bewar Branches running nearly strictly 
alternately and to the remodelling of the latter Branch and 
its distributaries. 

The Cawnpore distributaries were remodelled by the late 
Captain Hall, K.E., in the eighties, and not very much has 
been done to them since, and that they are efficient channels 
the duties of rabi 1896-97 and 1899-1900 show. The drop 
in 1901-02 is somewhat unaccountable. As I have shown 
above 1 think that the Branch has been debited with water 
given to Fatehpur. Other reasons are, that a large quantity 
of rice was irrigated in the months of October and Novem¬ 
ber 1899, and the sugar area is the largest in the Circle, being 
over 10,000 acres. 


great deal of it, especially in the lower part of the Circle, 
requires water in October and November, Such area is not 
included like sugar in tho rabi area, though requiring very 
nearly the same amount of water as cane. 

The latter (poppy) is a most troublesome crop to the 
irrigation officer. It is almost always sown with paleo, re¬ 
quires water every 10 to 14 days throughout the fast unless 
there are extraordinarily good winter rains; and again, 
after all other rabi crops have ceased taking irrigation and 
harvesting is in progress, it requires final waterings, espe¬ 
cially if hot winds set on about middle of March. 

The area irrigated in this Circle exceeds 30,000 acres, and 
it takes as much water as double the area of wheat at a cost 
of ^ more cmlv in water rate ; to say nothing of the waste 
of water entailed in supplying its needs when other crops 
have ceased to take water. 

I hope to have some further details with regard to duty 
on distributaries prepared by the time 1 am called to give 
evidence before the Irrigation Commission in December. 

I have sard nothing about duties in kharif. The kharif 
fasl is second in importance in this Circle, and the duties 
vary greatly. The loss of the indigo crop has been a great 
blow, and cotton and other crops have not yet compensated 
for its loss, though the areas under cotton and sugar are 
increasing annually to a very appreciable extent. 

Percolation .—I regret to say that there are very few 
reliable data to be obtained on this question. Whatever 
experiments and observations have been made have been of 
a fitful nature, and in most divisions nothing has been done 
to ascertain loss ; what is required is systematic series of 
observations by a very careful and experienced officer or sub¬ 
ordinate who would take a real interest in the matter. He 
would traverse the different divisions at different times of 
the year. 

The object of entrusting these observations to one man is, 
of course, that personal error would be eliminated. 

Such an officer nr subordinate should have such experience 
as would enable him to detect the conditions which govern 
loss by percolation and evaporation in various parts of the 
canal system in which he carries out his observations, e.g., 
nature of soil, embankment, digging, presence or absence 
of puddle walls or of layers, lining channels, absence and 
presence of shade, presence of weed, etc., etc. 

The Narora Division is the only one in which anything 
regarding loss by percolation iB in any tangible Bhape. I 
took out some calculations of the percentage of loss between 
the head and Narora and the Nadrai Aqueduct in May last 
and sent them demi-officially to the Officiating Chief Engi¬ 
neer in reply to some query as to what became of the 
volume entering at the head. The distance is 33 miles and 
the percentage of loss was about 17 per cent, or about Jth. 
This loss must be considerably less than in former years, 
when weed was in profusion and the double banks between 
mile 12 and mile 22 were not completed. Since the tighten¬ 
ing up of the channel to 160 bed width weed has almost dis¬ 
appeared, and the berm is forming well. 

A good deal of loss in this distance is unavoidable, owing 
to the fact that the canal goes through bhur soil in miles 4 
to 7 and again from mile 22 to mile 27 to a less extent 
onwards to the aqueduct. It is probable that even more is 
lost in these portions than in the embankments. 


Mr. Q. E. 
Coles. 

16th Deo. 02- 


Etawah’s figures ave fairly level, and, considering the 
scattered areas it has to serve and the large amount of war 
in parts of the Division, the dutj is a good one. It like¬ 
wise does a good area of rice in October and November, 
which is not included in its rabi area like sugar. 

Bhognipnr Division figures arc likewise good, and the 
slight remodelling of some of the distributaries during 
recent years and the necessity for running it as an alternate 
Branch in rabi 1901-02 with a larger supply account for 
the rise in duty from 177 to 211 acres for every one cusec 
utilised. 

It is too early in its history to say much of Fatehpur 
Division, which includes the Ghatampur and its extension. 
The duty figures are so far good, hut irrigation has not yet 
fully developed. 

While discussing rabi duties of the Lower Ganges Canal 
a few words require to be said as to two crops which tend to 
reduce the duty figures on this canal, namely, rice and 
poppy. 

The former is cultivated to the extent of 30,000 to 40,000 
acres, and has occasionally exceeded the latter area. A 


Farrukhabad Branch .—In Mr. Good’s time, and when 
Mr. Nicools was in charge of the Branch and also in con¬ 
nection with the latter’s special investigations the loss in 
that Branch was found to be 16 per cent, in the first 26 
miles. It has much diminished in recent years, since ex¬ 
cellent berms have foraod sufficient height above full supply 
and weeds diminished. 

Mr. Rigg has given me the following information with 
regard to observations on the Branch in recent years:— 

(1) The result of nine experiments made from November 
1896 to March 1896 gives an average of 4'16 per 
cent, loss by percolation in the first 126 miles. 

(2) As the result of nine further experiments made 
after the above, the loss was reported 6'7 per cent, up 
to mile 25 ; 17 per cent, up to mile 60. 

(3) Six experiments in April 1896 gave a loss of P'2 
percent, up to mile 25 ; 15'7 per cent, up to mile 6J. 

(4) Six experiments in November 1896 gave a loss of 
7'3 per cent, up to mile 25. 


U. P. 
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Mr. O. S. He also forwarded the results of other experiments which 
Cole*. gave percentages of loss at 3'6 in October 1890, and from 

•- 16 5 to 18'G in leharif 1897-98, but the latter wore consi- 

16th Dec. OS. dered unreliable. 

" From those figures given it would appear that in the first 
26 miles of tho Farrukhabad Ursnch (mostly in digging) the 
average loss is somewhere between 4 and 10 per cent, of the 
volume entering the head. 

It is just possible that the large percentages obtained in 
kharif 1h 97-98 were due to weed in the Branch. Since 
then it has been tightened up, and berms have grown well 
and weeds disappeared. 

Bhognipur is the only other Division which has made any 
observations, and duiing last rabi reports an avergo loss of 
12'6 per cent, but as that includes some escape water it ie 
not of much use. 

The loss in distributaries is even more difficult to ascer¬ 
tain without striotly accurate observations, and again 
Mr. Bigg is the only officer who has attempted to give even 
an approximate estimate after working it ont from discharges 
at various points on his main distributaries and he finds it 
somewhat less than 8 per cent. 

With regard to loss in guls the Executive Engineer, 
Cawnpore Division, can onlv give any reliable facts, as no 
other experiments on puddled guls have been carried out in 
this Circle, though they have been ordered for the ensuing 
rabi and kharif seasons in every Division. The result of 
Mr. Shavaksha’s experiments on guls gives the following 


percentages of loss as measured on a length of one furlong 
from outlet exit 

(а) In an ordinary gul, in its natural uncleared state, 
19 per cent, 

(б) In gitl, properly cleared, 13 per cent. 

(c) In gul, lined with sun-dried bricks, 8 per cent. 

The same gul wns experimented on in the three cases. These 
experiments were made in the hottest part of the year, viz 
June, and in the day timo only, by Mr. Smith, apprentice’ 
Overseer. Tho number of observations in each case were 
four only, not quite sufficient to make tlic results absolutely 
reliable. The coRt of lining was Rs. So per furlong. The 
drawbacks to linings of any sort are that thev get destroyed 
by cattle in many places, and are liable to crack when the 
water-course is out of use. 

The best form is probably a semi-circular, 0'' thick layer 
placed 6 to 9 inches below the true bed of the gul and’ 
terminating at about i to $ of the height of the banks • 
if the gul is practically embanked, the cost works out to 
Rs. 120 per mile. *' 

. I regret 1 Lave not been able to give a fuller note, but 
in the absence of reliable informations I have considered it 
inadvisable to note down anything but facts; mere specu¬ 
lations on snch a subject as loss by perco’aiiou are useless 
and even some of the farts which I hare brought forward 
may bo the results of not strictly accurate observations in its 
full sense. 


1. Q. (The President.)—Yon have had a large experience 
of the whole of the Ganges Canal P—Yes. 

2. Q. More on the Lower Ganges than the Upper ?— 
Yes, and I have been at Bnlandshahr for 9 months and 
Rohilkhand three years. 

3. Q. You have sent us a vory important paper upon the 
economy effected by re-lining the distributaries, putting in 
smaller outlets and so on ?—Yes. 

4. Q. Have you fixed the question as to what real 
economy you will be able to make for your wholo circle and 
how you will employ it? It Beems you will have an eco¬ 
nomy of 20 per cent, of the water; won’t you ?- -The Lower 
Ganges Canal ie essentially a rabi canal ; most of our irri¬ 
gation is in the rabi. 

6. Q. Is the kharif not increasing P—It is not increasing. 
In fact, the loss of the indigo has been a terrible blow, 
Wc used up to do a lakh and eighty thousand before, and it 
has now dwindled down to thirty thousand for the whole 
circle. I was saying the Lower Ganges Canal is more of a 
rabi canal than it is a kharif canal, and during the rabi 
the supply in the Ganges river is very apt to fail low as it 
did in 1899-1900 and again last year, 1801-02. 

6. Q. What do yon consider your rabi discharge ought 
to be—3,000 P- For the Lower Ganges Canal, if all the 
branches were to run together, it would be 6,800 cusecs. 

7. Q. Can the river Ganges never produce 10,000 cubic 
feet in the rati P —It never has done this. In years, when 
we were not very tight for wator, the canal has run as much 
as 6,300 cusecs with all the branches running together. 

8. Q. (Sir Thomas Bigham.)— What is the maximumP 
—The maximum we run is about 5,300 in the main 
lines. It is divided up in two ways. Part comes from tho 
river at Narora and part comes down the old canal. We are 
restricted to 1,044 cubic feet per second from the upper 
canal and the balance is made up by what comes down the 
river. That is about 3,800 cubic feet per second. 

9. Q. (The President.)— Do you ever get that except in 
exceptional years P~Not until after the snow begins to 
melt in the beginning of May. 

10. Q That is too late for the raiiP—Yes, and for the 
early kharif too. 

11. Q. With your economised outlets and with your 
earth-lined distributaries have you increased the irrigation 
much in the already irrigated villages P—Yes, I think we 
have. 

12. Q. And do you kuow as to what percentage of area 
of land in the villages is now irrigated in the Lower Ganges 
Canal P—It Varies. 

18. Q. Whftt is the maximum P—In some villages it 
must bo 70 or 80 per cent. 

14. Q. Don’t you think that is too high P—Yes; I don’t 
think it ought to exceed 6u per cent. 

15. Q (Sir 7'homa x Higham.)— Have you any rule 
about that P—On the Fatehpur branch a rule has just been 


made ; it is confined to 40 per cent, there. W c reduce it as 
much as we can. That is the reason we very often reduce 
the diameter of a colaba in villages whore there is irrieatioir 
in excess of what is considered a proper percentage. 6 

16. Q. (Mr. Muir -Mackenzie.) —Y on would only reduce 

it if you wanted tho water elsewhere, . r if you found it tn 1,» 
doing positive harm P—If we found it to lo doin - Positive 
harm, wo should certainly ■oduce it. Wc should not do it 
merely because the parentage was high in oue particular’ 
village ; it might be high in one village and low in another 
because the configuration of ground is different. ’ 

17. Q. Even in a tract which is already highly irrigated 

you would not reduce irrigation, unless you wanted th« 
water elsewhere or you found that tho water was dom* no,.;- 
rive harmP-Quite so. I don’t see what the object^,, 
reducing it would be otherwise. J “ 

18. Q. (The President,)—Vut in a country like this rm. 

may say the water is always wanted elsewhere P Tho onlv 
question is whother it is wanted more in one nlaee 
another ?—Yes. The difficulty very often is to get at it (i.e 
ttic plSCBii ' * 

• {Mr ' M(uir- Mackenzie.)—-In some years the demand 
is very much less than in others ; it looks from that as if 
the water is not wanted. a “ 11 

19. Q. (The President.)—There is a part of these prov- 

mces which in the old days put in a strong claim for iiriea. 
tion ; that is to say, the Eastern Gauges Canal. I daresav 
you remember that Sir William Muir was very strongly in 
favour of it P—Yes. b ,u 

29. Q. On the Fatehpur branch are you givW An nar 
cent., or what is it 1—Forty per cent, after ledurtlng the 
areas on wells. 100 

-ffoierri.J—Are you counting kaoheha 
wells P—No, but where there are good suitable kachoha 
weUs we don t take the water. We may have to later on 
bu at present, whore there are good suitable kaehcha 
wells, we don t take the water. a 

22. Q. (The President.)— You have then a vory muo h 
b mailer percentage of irrigation on the Fatehpur branch 

«sr4” o,d .«-»«pici 

23. Q. (Mr. Roberts.) —How lone Las the Fatehpur 

.TSf 1 fee z, is 
SA’fcaHlW 1 * bm ’" z 

24. Q. (The President.)— You say in your 

“ the substitution of more for less valuable crops Daturallv 
iouows irrigation from canals of continuous flow On the 
Fatehpur branch, which has only been opened for three years 
already sugarcane is increasing”?- I <fon’t say it is increas-’ 
mg by leaps and bounds; it increased 800 acres this year In 
place of indigo thoy are taking to cotton in some pieces’- rm 
the Bhogmpore Division cotton went up 15,000 acres ’last 
year, and on the Etawah branch it went up 9,000 and '* 
has gone up in smaller amounts in other divisions. ’ 
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35. Q. Does the cotton area fluctuate a good deal P— 
Yes. If the rains are early, you have a much smaller 
area ; but if the rains hold ofi for sometime, you get a much 
larger area. 

28. Q. The market prices would also affect it ; would toot 
it P—Yes, they are vory good at present. 

27. Q. (Mr, Rajaratna Mudaliar.) —Is irrigation 
taken for cotton before it is sown P -They paleo for it; if 
the rains are late, they will take a watering for it. 

28. Q. (The President.) —Is not your experience that, as 
irrigation gots established in the district, the tendency is to 
increase the Hart/and to lessen the rabi ? Is not that 
your personal experience P —Not in this circle. 

29. Q. Of course indigo is exceptional, but in the whole 
of the Upper Doab, as far as I remember, we used to begin 
■with kharif as 10 per cent, of the whole and it got to about 
half and half. 

80. Q. (Mr. Roberts.)—-Yon are oounting sugarcane and 
•cotton as kharif P—Yes. 

81. Q. (The President.)—The opium is rabi? —Yes. 

32. Q. (Mr. Muir-Mackenzie.) —I suppose tho classifi* 
cation as you put it is tho Kharif corps, the one that requires 
water very early in the seasonP—Yes. It requires water in 
May. tVe include BHgarcane in the monthly rabi returns. 

83. Q. (The President.) —What aro your views about 
canal rates ? Do you think they can be raised with advan* 
tage or notP I see on page 16 you say the rabi rate per acre 
Re. 3T1 per acre and tne kharif Rs. 2'38 ?—That is a mis¬ 
take. It ought to be Its. 2'38 for the rabi and Its. 3T1 
for the kharif. 

84. Q. Then you say on the Fatehpur branch, whose 
rates are higher, the average occupier's rate would be about 
i higher P—Yes, they arc slightly higher, for instance, 
whoat is Rs. 4 per acre instead of .Its. 3 as on the Lower 
Ganges and Upper Ganges Canals. 

35. Q. Do you think these rates have got as high as 
they ought to be or that they might be raised ?—I don’t 
think they could be raised ; at feast not in this circle. 

36. Q. You have started with a higher one in Fateh* 
purP—Yes. 

87. Q. Why should they pay more there, for instance, 
than on the Cawnpur branch P —Why should not the Cawn- 

ur branch pay just as much as the Fatehpur ?—It was 
ecided when the project was being worked out that these 
extra rates would not he too heavy for the Fatehpur 
branch. 

88. Q. If they are not too heavy for Fatehpur, why 
should they he too heavy for Etawah, Fategarh, and Cawn¬ 
pur P—I think for parts of Fatehpur, at present, they are 
too heavy. I think for the lower part of the Fatehpur 
branoh its. 4 an acre for wheat is rather heavy. 

39. Q. (Mr. Muir-Mackenzie.) —When it is proposed 
to raise the rates on the United Provinces canals? I have 
understood that the revenue officers very often oppose it 
on tho ground that the tenant cqnnot afford any addition 
to the rent he is paying?—Yes. 

40. Q, And also that the landlord has succeeded in 
absorbing part of the money that ought to have gone to 
Government- Has not that been the case at all on the 
upper branches ? H as it never been proposed to raise 
the rates P—It has not been proposed to raise the rates. 
It has been proposed but nevor carried out since last fixed. 

41. Q. It has not been opp ?sed on that ground by the 
civil authorities ?—1 don’t know. 

42. Q. (Mr. Roberts.)—'There is no owner’s rate in tho 
Fatehpur branch P—No. Down at the tail of the Fatehpur 
branch towards Allahabad the cultivators are very poor. 

43. Q. (Mr. Muir-Mackenzie i) —Do they refuse the 
water on account of the high rate?—No, I don’t think they 
do. They don’t actually refuse it, but they don’t dig these 
guls. They are not up to digging their guls yet. 

44. Q. Then if they don’t refuse the Water, why do 
you think the rates too high P—At present it is too high. 
They don’t get the full benefit out of the water, because 
they are so inexperienced in irrigation altogether at present. 

46. Q. If it did not pay them, they would not take it P 
—That is so, but they have not taken it very greedily 
down in the lower parts towards Allahabad up to now. 

46. Q. (Mr. Roberts .)—Which parganas does the 
Fatehpur Canal run through P - It runs through Dhata 
and then gets into Allahabad district. 


47. Q. Does it run through Khaga and KakhreniP— Mr. 

Yes. Coles. 

48. Q. (The President.)-! see you notice that there “T” 
was injury done in the Farrukhabad branch in the early lot h Poo- tKi 
days by water-logging due chiefly to exceBBive rainfall, 

but partially to the introduction of canal water without 
sufficient drainago. You have done a lot of drainage there 
since?—Yes. Ihe Whole of tho Burgunga is now kept 
Open and the water is drained through it. That is the 
old bed of the Ganges. 

40. Q. Is that not ia the KadarP—It is m the Kadar 
in fact. 

60. Q. Yon keep that open now P—Yes. That is one 
of the longest drains in the province. 

61. Q. I don’t know where the Farrnkhabad branoh 
goes. Is it along the bhangar of the Ganges?—Yes, and 
turns at Farrukhabad itself or rather a very few miles away 
from it into the Bhagah Nullah. The Moliiapur drain is 
another big drain. 

62. Q. They have dene a deal of good and have brought 
back land into healthy condition again ? - Yes, the villagers 
are very much better, and people have returned to thorn. 

63. Q. Have you done much drainage work in other 
divisions?—No, 1 have not. 

64. Q. Is there much going on at present? Is there 
much remaining to be done on the Lower Ganges Canal 
still F — No, I don’t think so. I don’t think we need 
drainage so much in this circle, as it is needed in the First 
Circle or in the Third Circle. Wo don't get the same 
rainfall down here, as we do up above and further north. 

55. Q- Passing on to youY other paper, at page 161 
you state a number of places where irrigation can be ex¬ 
tended P—Where they might he, 1 would not he cer¬ 
tain that they can be; but where they might he. One or 
two of these places I have seen in my tour this year; one 
of them was between Farrukhabad and Bowar, and after 
seeing the place, I don’t think it would be a good thing to 
take canal water there. 

56. Q. Yon allude here to the part that was debarred 
by Colonel Ross ?—Yes. That was all round Kaimganj 
and Kampil. 

67. Q. You have got a large circlo P—Yes, six divisions. 

68. Q. How are you off for establishment?—1 have an 
Executive Engineer in each division and three Sub-divi¬ 
sional Officers in Borne divisions and two in others. 

69. Q, But are your Executives generally Cooper’s Hill 
men ?—I have a Cooler’s Hill man in Narora Division 
and a Boorkee man in the Mainpnri Division, and in 
the Cawnpur Division I have a Parsec, Mr. Shavaksha, 
and in the Fatehpur Division I have a young Cooper’s 
Hill man, Mr. Riddell, and in the Etawah Division 
I have Mr. Cones, Who is also a Cooper’s Hill Engineer. 

60. Q. Have yon got a full staff of Sub-divisional 
Officers P—Yes, but there are very few Assistant Engineers. 

In fact I have not got one singlo Imperial Assistant 
Engineer. I have a promoted subordinate in the Northern 
Division in the first sub-division } the second Bub-division 
is held by Mr. Butler, Sub-Enginoer, Pearly at the end of his 
service; tho third sub-division is held by a native sub¬ 
engineer. In Mainpuri, in the first sub-division, I have a 
supervisor and I have an overseer, quite a young man 
with about two years’ service in tho second sub-division 
in charge of irrigation and Water distribution. The super¬ 
visor is in charge of regulation, but tho overseer is in 
charge of an irrigation sub-division. Ho looks after the 
work of the zilladars. 

61. Q. In tho ordinary Way ah Assistant Engineer does? 

—Yes, but he is not up to it, because he has very short 
service, Then I have a native overseer who has only been 
qualified about a year from his apprenticeship. 

68. Q. Is it your experience that it works well in an 
irrigation ohargo to have an Upper Subordinate in charge 
of it P—I should prefer an Assistant Engineer, but an Upper 
Subordinate, Who has served a long time in the Depart¬ 
ment, Would, I think, be capable of running an irrigation 
sub-division if bo had experience of it. 

68. Q. Does he hold the position with the natives— 

With tho zamindars—that an Enginoer would P—No, not 
that an Assistant Engineer would, unless he was of very 
long standing. 

64. Q. Have you had to interfere more closely your¬ 
self in cases of disputed water-rights and such questions 
of distribution where there is a subordinate than where 

Q * 
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Mr. G. JR. there ii an Assistant Engineer P—I think the Executive 
Coles. Engineers have to do it much more than they used to do 
— I think in former years an Assistant Engineer settled 
16th pea. 02. a great deal of this, more by his personal influence, and 
rvas more in sympathy with the cultivators and zamin- 
dars than these tipper Subordinates—some of whom are 
promoted sub-overseers—have or could have. These young 
Assistant Engineers of two years’ experience, I think, 
Would have moro personal influence with cultivators. 1 , 

65. Q. (Sir Thomas Higham.)— You have given us in 
this paper (page 71) the value of the crops in a dry 
year ana also in an ordinary year, and from that you say 
iho value in a dry year is H per cert, above the average?— 
Above the average in the three ordinary years. 

66. Q- ( Mr. Muir.Mackenzie) —Would vou reckon 
1890-1900 as an ordinary yearP—It was a year of consi¬ 
derable drought, but it was not a famine voar. 

67. Q. I mean the value jumps up tremendously. It 
goes up to near what it was in 18^6-97, which was a 
dry year; would you then call it an ordinary year?-I 
would call it an ordinary year. 1 would call it an ordi¬ 
nary year in contradistinction to a famine year. By 
ordinary year I mean anything that is not a famine year. 

68. Q. (Sir Thomas Higham)—Wavt do you get these 
valuesP What do they represent? They are obtained 
from the figures that the Deputy Magistrate gets. The 
Deputy Magistrate does all the valuing of the crops. 

69. Q. Do they havo a different estimate every year 
in the outturn and value of outturn, or do they merely 
modify the values P -The same return is sent in every year. 


under the rules for the time being in force for the assess¬ 
ment of land revenue. 

84 Q. (Sir Thomas Higham) —I want to know what 
the rate is P—(Witness read tho rule on the subject.) 

85. Q. (Mr Muir-Mackenzie.) —When the land is 
assessod it is only leviable on land assessed at the settle¬ 
ment as unirrigated P—If it is assessed as unirrigated, they 
charge the owner’s rate at one-third. 

86. Q. When it is settled as irrigated, the owner’s rate 
will cease, I suppose?—Yes It is simply a divided occu¬ 
pier’s rate. 

87. Q. ( Sir Thomas Higham) — In those districts in 
which the owner’s rate is not now levied, is any credit 
given to tho canals for the increase in tho land revenue due 
to irrigation?—No, I don’t think they do. 

88. Q. Do you get any indirect credit?—No, I don’t 
think we do- 

89. Q. Then as soon as tho district comes under settle¬ 
ment, your canal returns go down. You loso your owner’s 
rate and get nothing in its place ?—In Fatehpur thoy have 
raised the rates for that reason There is no ownor’s rate 
in the Fatehpur branch and the rates are higher there. 

90. Q. What is this indirect revenue?—That is the 
credit we are given for the increase in the value of the 
crops. 

91. Q. You don’t credit the canal with the value of the 
crops. ThiB must be for enhancement of land revenue or it 
must bo on account of ownor’s rate?—It is not on account 
of the owner’s rate ; the owner’s rate is separate from 
that. 


70. Q. But the outturn per acre is that constant for 
every year, or does that vary ?—The value is made np 
of two things -outturn per acre and the rate per unit of 
outturn. I want to know whother your Deputy Magistrate 
gives yon the outturn or how tho outturn is determined ?— 
I think he gets it from the tabsils. 

72. Q. Tahsils can give information as to rate and as 
to the value per unit but what about the outturn. The 
tahsil could not give you any information about that; 
could it? Who estimates that? Canal officers don't esti¬ 
mate that P—No. 

73. Q. There is no normal figure for a canal outturn ?— 
I shonld not say there was. 

74. Q. (Mr. Roberts.)— How do yon estimate the out¬ 
turn per bigha P—I think that most be estimated by the 
Deputy Magistrate himself. 

76. Q. On what basis P 

(Sir Thomas Higham.)— Mr. Gordon says it is all 
made out in the Secretariat. 

(Mr. Roberts )—I can see how it is done. The tahsil* 
dar every year sends round estimates of the produce 
orop for eaok tahsil. They estimate 16-anna as a full 
ordinary crop, and so the get these returns. The tahsildar 
returns say an eight-anna crop, and they multiply that into 
the area and work it out. It is sufficient to show that the 
yield in one year is greater than another, but it is not suffi¬ 
cient to establish Ks. 34 and Us. 26 as being actual facts. 
You must take these as relative only. 

(Witness.) —These arc simply taken from tho revenue 
reports. 

76. Q. ( Sir Thomas Higham)— How long have tho 
present occupier's rates been in force P—Many \ ears. 

77. Q. How long is it since your occupier’s rates were 
raised P—I cannot recollect exactly whon they were raised 
last. Theso have been in force all the time I cau recollect, 

Q. 78. You say that the owner’s rate works out to about 
i 0 f th e occupier’s rate. I don’t quite understand what that 
means. You mean that tho occupier’s rate is twelve times 
that of the owner's rate P—It comes to that. 

79. Q. Is the owner’s rate realised universally P—No, on 
the Fatehpur branch we have no owner's rate at all. 

80. Q- After a settlement the owner’s rate disappears P— 
It gets very much less or disappears altogether. 

81. Q Does the owner’s rato bear any proportion to the 
occupier’s rate ?—It does bear a proportion, but I don’t 
know exactly what proportion it is. 

82. Q- Is it. for instance, like what it is on Western 
Jumna and the Punjab Canals, where tho owner’s rate is 
half of the occupier’s rates P—I think it is less than that on 
the Ganges Canal. 

83. Q. Is it a proportion of the occupier’s rato P —It is. 
They say the owner’s rate shall not exceed the sum fixed 


92. Q. Then this must be on account of enhancement 
of land revenue?—Yes. 

93. Q You say that it is the practice now to run all your 
channels half-time P—Yes, generally so. 

94 Q 1 suppose that is‘only the case when the supply 
is below the demand?—Yes. 

96. Q. If you got plenty of water and a strong demand, 
you would run all the channels?—We should run all the 
channels if we had got the water, 

96. Q. You say you guard against water-logging by 
running channels in alternate weeks P —Yes, for instance, 
for paleo we would run all channels and possibly for kor, 
that is the first watering. We should try, if possible, not to 
run them full throughout the wholo of th ejasl. 

97. Q. You run in alternate weeks simply to make the 
most of your supply, not to prevent water-logging P— 
Yes, not particularly to prevent water-logging. We know 
it does prevent water-logging though. 

9a Q. It is only a case of running two channols at half* 
supply or alternately at full-supply ? —That is so. 

99. Q. You put just the same amount of water over the 
country P—No, for instance, supposing we were to run 
continually with a supply of 450 cusecs, as in the Bewar 
branch, we find wo could do the same irrigation by running, 
say, 725 cubic feet per second in alternate weeks, but wo 
should have to alter the chamiol and also alter the distri¬ 
butaries iu order to suit the new system of running. 

100. Q. You only run that in alternate weeks when you 
cannot get the water to run full timeP—Asa rule, in tho 
rabi, we almost always have to run alternate time. 

101. Q. In the kharif it docs not affect you at all P— No 
because our kh.trif area is so small compared with the rabi 

102. Q- Then you were saying something about reducing 
the sizo of your outlets. If you arranged to run your 
channels half-time, I suppose you would have to increase tho 
size of your outlets ?—Yes, iu somo cases you would, or give 
moro. 

103. Q. Give more what?—Outlets. You might Increase 
the sizo of individual outlets or give a greater number. 

104. Q. I thought you had been reducing the number and' 
also the size of your outlets P—That is in places where they 
have been found to be excessive, as they were found in the 
Etawah branch. In the new branches they have never been 
as excessive as they were in the old branches like the 
Etawah branch. In the Etawah branch they were cut 
down tremendously. They were far too many in excesa 
of what were really required. Those were cut down more 
than ten years ago. 

105. Q. If you run half-timo and the land is to bo 
watered in soven days, instead of 14 primd facie, won’t 
you suppose you would want larger outlets P—Yes, but in 
this circle we have not had to alter the outlets very much? 
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106. Q. They were too large before P—They were too 
large before, I suppose. 

107. Q. ITow much do you say you send down from the 
Upper Ganges nowP— One thousand six hundred and forty- 
four cusecs ; that is our limit. 

108. Q. Some few years ago you were drawing a greater 
supply from the Upper Ganges ; were you not P —We were 
drawing up to about 2,144 cusecs ■ 700 down the old Btawak 
branch and 1,444 down the Cawnpur branch. 

109. Q. When you take that 1,600 and odd cusecs from the 
Upper (janges, why don’t you send it all down the river ? 
—We have got to keep up boating in the Cawnpur Division. 

110. Q. Navigation P—Yes ; we must have 1,444 cusecs 
for that alone. 

111. Q. Is it more economical to send the water down the 
river or bv the Upper Ganges ?—I should say it is more 
economical to send it by the canal. However, that was 
worked out sometime ago. The only thing is, if you send 
very much down the nppor canal, the wear and tear of the 
works must be very much groater. 

112. Q. I mean with reference to waste of water P—I 
should say we lose more going down the river. 

118. Q. You think you would lose more ?— 1 think we 
Bhould. 

114. Q. How long is it since they have cut down the river 
supply P—It is about a couple of years now. After Mr, 
Palmer’s experiments, which showed we would lose loss water 
by sending down the river, we were only supposed to lose 
about 3 per cent., but I think that is wrong; I am almost 
sure it could not have been less than 16 per cent. 

116. Q. You think from your experience of the last two 
years that you would get more water if you sent it by the 
Upper Canal P—I think we should. 

116. Q. In a year of very tight supply you think it would 
bo better to send the water down the IJpper Ganges ?—I 
should say up to about a couple of thousand feet. We 
get it sooner for one thing, it is more easily reckoned for. 

117. Q. You would not lose so much on the way P—I 
don’t think so. 

118. Q With regard to these depths of wells you have 
given' us, from where did you get them P—These arc aver¬ 
age* taken from the divisional returns. 

119. Q. Averages for how many years, or is it only for 
one year?— These are taken for the last five years. 

120. Q- Do you know what the depths were before canal 
irrigation was introduced ?—I could tell you about the 
Bhognipur wells ; they were between eo to 80 feet deep. 

121 Q- You don’t know what they were in the Narora 
Division for instance P — 1 could not tell you what they 
were in the Narora Division, hut 1 could find out. 

jgo q. In all these divisions canal irrigation has been 
going'on for the last 40 years P—In Bhognipur and Main- 
puri hardly 30 years. 

123 Q- Have you any maps showing these extensions P— 
(Map produced and extensions indicated.) 

124 Q In regard to these wells in the irrigated tract, do 
vou find that the cannal cultivation has driven out the wolls P 
Ire the people giving up their wells or do they continue to 

ibaist P—I think in the old divisions the wells are pretty 
well driven out. Take, for instance, Bhognipur, where wo 
have been irrigating for five and twenty years or rather 

m °V25 Q Have all the wells been driven out ?—There are 
some wcUs which still irrigate. 

126. Q. They are deep there P—Yes. 

127 Q Now in the Narora Division, whore the water is 
v’ the surface, is tbo canal driving out the 

we'lls'thereP— It has not driven out all the wells there. 

19 ft O Don’t they take canal water whore the wells are P— 
They cannot very well; they would have to take tremendous 
lift channels. It is practically a debarred area. 

190 O it the practice to debar areas that are served by 
wells P—Not universally; not in the old canals, but m 
T' Fstehnur'branch it has been rigidly done ; where there 
U pIfeS well irrigation on the Fatehpur branch it has 
beon rigidly debarred. 

180. Q. You don’t let the water go to it P—No. 

181 G Supposing there is a well in one place and irrigated 
aT ‘ % round it, how can you prevent the man owning the 
well from taking canal water P-Lists are made out and 
fo the Commissioner who forwards them on to the 
^ lectors through whom it is notified to the villagers that 


such and such areas round such and such wells are Mr. <?. J?. 
debarred. I sent the Commissioner a large number of Coles. 

statements the other dav, giting the proposed wells and the — 

proposed fields that are debarred. 16th Dec. 02. 

132. Q What happens if a man takes water P—We have 
not come across a case like that yet, but if such a case did 
happen, he would be prosecuted. 

183. Q. You could refuse to give a water-course to that 
man ; but supposing he gets water from another water-course 
you cannot prevent him r • I think we could under the Act. 

134. Q. For what P—The unauthorised use of water ; the 
same as a man who took water for making bricks with per¬ 
mission. 

(The Secretary.) —These are the rules under the Act 
(shown). It was distinctly specified that there would be no 
prosecutions in suoh case-. 

135. Q. (Sir Thomas High am.)—I see from those rules if 
a man takes water the first time, he is charged double rate ; if 
he takes a second watering, he would have to pay three times 
the rate, and so on. Ts' not that it?—Yes, just sb fines 
were imposed formerly for wastage of water. Now w» 
charge it in the jamabundi as an extra charge,. 

136. Q. Is it only on the Fatehpur branch you have 
irrigation debarred like that ?—Yes, rigidly. There are a few 
tracts in other parts, not in my circle, but I have known of 
them in other circles where they havo been debarred where 
water-logging had taken place. 

137. Q. If irrigation has once been established, do they 
take it away ?—Yes, I think in one or two cases on the 
Agra Canal this has been done, 

188. Q. You have nothing of that sort in your circle P— 

No. it is only in this new Fatehpur branch where they 
rigidly debar pakka well irrigation areas. Captain Boss de¬ 
barred that piece (shown on the map) because of the splendid 
wells there, and he also debarred the Aliganj piece because 
the water level was so high. 

139. Q. ( Sir Thomas ITigham.)— I don’t know whether 
we both mean the same thing by “debarred.” Colonel Boss 
could not debar anything ; all he could do was to propose 
that a certain area should be debarred?—What i mean 
bv " debarred " is that it is illegal for a man to take water, 
and that he is liable to penalties where he does take it. 

140. Q. That h»B only been carried out in the Fatehpur 
branch ? - Yes. 

141. Q. (Mr. Muir-Mackenzie.) —In answer to question 
8, clause 3, page 69, you say that« your supply is sufficient, 
as a rule, for superior crops, such as sugar, garden produce, 
opium, tobacco, but insufficient for wheat and cotton ; this, 
however, is not »n obstacle to extension of irrigation. I 
don’t understand why it is not an obstacle P—1 mean to 
gay we have such a lot of water in the kharif that we 
could extend them, if they would take water for kharif 
crops, wc should have sufficient water for these crops. 

142. Q. That is to Bay, your total irrigation might be 
extended if not the irrigation of these crops you have men¬ 
tioned P—Yes. 

148. Q. Then in the next clause yon say “ in some parts, 
where there is much usar irrigation is inadvisable. In 
Gwalior T saw some cases where usa r , had been reclaimed by 
putting up bunds on the land and flooding the land and 
then draining oS the water. Is that quite impossible in 
your usar tracts P—I should not think it was possible. 

144. Q. Is there not enough drainage P Is the country 
too flat P—We could drain the water away, but T don’t 
thiDk it would be any good. There is a possibility of some 
kinds of usar which could be flooded with water and sown 
with rice. That is possible, and there are some usar tracts I 
have seen where they have actually broken it up of 
recent years and planted rabi in it, but whether they will go 
on planting rabi, I don’t know. 

145. Q. What has made it worth their while to break it 
up P—Its proximity to a distributary would induce them to 
do that. 

146. Q. Because they get the water on ?—Yes. 

147 Q. What do they do P Do they just irrigate it in the 
ordinary wav or do they Hood it P-They irrigate in the 
ordinary way. It was on one particftlar distributary 1 
noticed a good deal of usar land nad been broken up in 
that way; it was not hopeloss usar. It is a hard clayey- 
sort of usar. 

148. Q. ( The President.)—Is it called kala land P—Not 
with us ; in tho Punjab it is, I think. 

149. Q- (Mr, Muir- Mackenzie.)—Then when you say 
“large usar tracts ” you mean this hopeless kind of usar ; do 
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Mr. O. E. you P—Yes. Of course I could not tell whether rice would 
’ Coles. grow well in usar ; 1 should think it is worth trying. If 

__ there is any idea of reclaiming the usar, it would be a very 

16th Dec. 02. good thing to try in certain parts where the usar is not 
■ . very pronounced. 

150. Q. Before applying irrigation to a tract where there 
was usar, you would like to have some experiment to see 
whether it is reclaimable usar or not ?—Quite so. 

151. Q. In answer to question 9 you say “the only 
obstacle that has come forcibly to my notice, to the exten¬ 
sion of canal irrigation is the fear of raising the spring 
level to an undue height.” You have generally found, 
have you. that since the introduction of canals the spring 
level has very largely risen?—The spring level has riseu, but 
not equally everywhere. 

152. Q. And what about the difference in villages close 
to the main line of the canal and of villages at a distance f 1 — 
The spring level would be higher nearer the main canal. 

168. Q,. Have you observed instances in which the spring 
level has been unduly raised close to the canal and not been 
unduly raised at a distance from it P—Yes. 

154. Q. Would you be able to say an undue rising of 
spring level generally takes place only in proximity to the 
canal ?—I should say the greatest rising in spring level 
would be close to the canal. 

165. Q. You cannot go so far as to say the spring level 
w ould be raised unduly only in proximity to the canal P — 
j^o. Very heavy rain affects the spring level tremendously. 

156. Q. I mean the rising due to the canal ?—The diffi¬ 
culty is to tell how much is due to the canal and how much 
to verv excessive rainfall. In a year of very excessive 
rainfall there is a very marked rise in canal irrigated districts 
iu the levels in the wells. 

157. Q. Is the rise due to rainfall greater in tho canal 
irrigated districts than in districts which are not irrigated by 
canals ?—Of course it would, because there is the combined 
effect of the two in tho canal irrigated district. 

158. Q. You have it without years of excessive rainfall the 
canal rises to 10 foot. Then you have a year of excessive 
rainfall. Supposing in that year it causes a rise of 10 feot 
in the unirrigated districts, do you think it would cause 
a rise of 16 feet in the canal irrigated districts P—Yes, it 
might do so, 

159. Q. In the case of the canal irrigated tracts you think 
there would he an additional rise of five feet You say 
instead of 10 feet the rise in the level would be 15 feet P— 
No. The proportionate rise would be the same. 

160. Q- How cannot this rising in spring level be effec¬ 
tively cured by drainage P—I don’t think any drainage 
would cure it, unless the spring levol got so high ; that is to 
say, within 4 or 5 feet or 2 or 8 feet of the surface, as 1 have 
soen it in one or two places. 

161. Q. Have not there been instances in which spring 
level has been greatly raised since the introduction of a 
canal and lowered by means of drainage works P—Drainage 
has canned ofE the rain water and so prevented that amount 
of water percolating into the ground ; anything like the sub¬ 
soil drainage we have at home would, not bo any good. 

169. Q. I mean your big drainage operations P—They 
must he a certain advantage in that way, hut anything in 
the way of sub-soil drainage cr in tho way they treat moist 
land at home would not be any good in this oountry. 

163. Q. What ground have you for supposing that? Is 
it tried P—I have never tried it myself, but 1 don’t think it 
would be any good. 

164. Q. Do the cultivators try it P—Never. I have 
never known the cultivators do anything but surface 
draining. 

166. Q. With reference to this question of rates, I 
understood from you just now that the higher rate on the 
F atehpur branch was not sufficient to make the cultivators 
refuse the water P—No. 

166. Q. It only was sufficient to reduce their avidity for 
the water P—Yes. 

167. Q. Do you think that is an injurious’thingP—No. 
I think as yoars go* on they will take to it perfectly well. 
They are at present very inexperienced in irrigation all the 
way down. 

168. Q. Do you think it is a positive advantage that 
irrigation should be introduced gradually into a country P— 
Yes 

169. Q. Therefore don't you think it might be advantage¬ 
ous, unless it were shown that tho cultivator is already pay¬ 
ing too much in the form of rent, or that he is paying in 


some other way such a high rate that he cannot have any 
increase to raise the rates on the canals where they are 
lower than at FatehpurP—I think they would stand a 
certain amount of raising on certain crops. 

170. Q, On which crops P—I think wheat could stand a 
four-rupee rate perfectly well. 

171. Q.jAnd possibly certain other crops P-—Yes. 

172. Q. For instance ?—Well, I don’t know about opium. 

173. Q. Sugarcane ?—fane, 1 think, could stand a very 
small increase j it is Its. 6-10-8 now. 

174. Q. You regard that as a very high rate P—I regard 
it as a very fair rate. 

175. Q. (The President .) How long is it sinoe that rate 
was imposed ?—I don t recollect. 

176. Q. (Mr. Muir-Mackenzie.)—le the sugarcane 
Rs. 10 on the Fatehpur branch?—Yes. 

177. Q. Don't you think it would be a good thing if it 
were to he put up to Rs. 10 P-—I certainly think so in the 
upper divisions of the Ganges Canal, but I don’t think so 
in this circle. We are very limited in the matter of sugar¬ 
cane compared with the Upper Circle. They do 180,000 
acres, and we only do 35,000. I think if we put the rate at 
Es. 10 per acre here it would affect the area. 

178. Q. It would bring down the area you mean P—I think 
it might. 

179. Q. Has not the area small as it is increased consider¬ 
ably of late years P—Not very considerably, but it has 
increased. 

180. Q. Would you advocate a gradual increase up to 
Rs. 10 per acre P—YeB. I think the Upper Ganges Canal 
and the Eastern Jumna Canal could bear raising up to 
Rs. 10. I am not very well acquainted with those two 
circles, hut from what 1 have seen of the crops up there 
during the short time I officiated in one or two divisions, 
I should say you could raise it up to Es. 10. 

181. Q. Is not sugarcane generally grown by very well- 
to-do people P—No, 1 don’t think so, invariably. 

182. Q. With reference to what you say in answer to 
question 11 “ I don’t think that much damage has resulted 

. . . except in isolated cases.” What is 

the general cause of that unfitness P—There have been a 
few cases of water-logging, but I don’t think there hag 
been any large extent of deterioration. 

183. Q. You have not noticed any extensive deterioration 
owing to the tondenoy to extend cultivation too much P—• 
No, I have not. 

184. Q. Or absence of manure P—It is well known there 
is not sufficient manure in tho country. 

185. Q- It is alleged by some people that canal irrigation 
induces people to cultivate a larger area than they can 
manage or manure, and that the soil is exhausted by the 
first few crops that aro obtained, after which the produce 
sinks lower and lower; have you,-seen anything which 
justifies that statement P—No. 

186. Q. Was there any famine relief in tho tracts of 
your circle in 1896-97 P—1 had not a circle in 1896-97. 

187. Q. Where were you in that yearP—I was in Roorkee 
and Bulandshahr; there was no famine there. 

18.8. Q. (Mr. Bajaratna Mudaliar.)— What is the rate 
for a preliminary watering for cotton P—That would be the 
rate on the whole crop that comes to maturity, Rs. 3. 

189. Q. Although you did not give it a watering P—Unless 
they paleod for sowing they would not get a crop at all - 
they benefit in that way. 

190. Q, Would you advocate a reduction in the rate in 
order to extend the area for such irrigation P—No, I would 
not. 

191. Q. (Mr. Muir-Mackenzie.)—Bo you think the 
kharif that von have lost under indigo will soon ho re¬ 
covered P — I don’t think we shall ever get up to the same area 
with cotton ; I think it will fluctuate a great deal more. 

192. Q. Would it not he worth while to reduce the rate 

for a few years in order to induce them to take up the 
area P—It is impossible to say what the effect would be 
I don’t think it would be good policy to reduce it ; the rate 
for cotton is not a high rate ; they get a good price besides • 
last year they said the outturn that they got on canaj 
irrigated fields was double that on fields dependent on 
rain. 

198. Q. (Mr. Bajaratna Mudaliar,)— Lands irrigated 
by wells are often surrounded by canals ; what jprerents the 
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•surreptitious use on suet lands of water from canals P—The 
patrols go over their beats. 

194. Q. Would - it be possible to effectually prevent 
this?—Quite; it might happen in a few cases, but they 
would be almost certain to be found out; there is a constant 
check by zilladars, amins and patrols. The zilladars has 
lists of debarred fields, and lists are also given to the patrols, 
so that detection would be fairly easy. 

195. Q■ Do you debar canal water to tracts where the 
wells are few and scattered?—No. 

196. Q. Only where the well area is very large ?—Yes, 
round particular wells. 

197. Q. (Mr. Roberts.)— Have you had any complaints 
about the subordinate staff in the sub-division P— No. 

198. Q- Of course an Assistant Engineer would not con¬ 
nive at any extortion on the part of patrols and zilladars, 
but can you rely to the same extent on your overseers p— 1 
have had no complaints brought before me; there is no doubt 
they have not the same administrative ability and they are 
not looked upon by the people in the same way as an Assist¬ 
ant Engineer. Of course there may be some cases on the 
part of patrols, but there is a great deal of checking by 
amins, who are checked by patrols and they are again 
checked by zilladars; the Assistant Engineer does a lot of 


checking j also the Deputy Magistrate and Executive Mr. G. E. 
Engineer. Quite 25- 80 per cent, of the whole area ig Colet. 
ohecked by Deputy Magistrates and Sub-divisional Officers. —— 

199. Q. You have noticed the extension of cotton cultiva- l®th Dec 02. 
tion ; have yon noticed whether they are introducing any 

better kind of cotton, or is it just the ordinary kapas ?— 

The ordinary kapas ; experiments arc being made on the 
Government farm at Cawnpore. 

200. Q On the canal irrigated area is there cotton solely, 
or is it mixed with other crops P — It is mixed with othor 
crops. 

201. Q. Even on irrigated lands P—Yes. 

202. Q. The reason for the mixture is said to be the 
protection which it affords to the young plant; that is not so 
necossary on canal irrigated lands ?—No. 

203. Q• ( The President).— Arc there any divisions in 
which there are nothing but subordinates P—Yes, in the 
first and second sub-divisions of the Cawnpore Division there 
are overseers. 

204. Q. Are these the only Assistants the Executive 
Engineer has P—Yes. 

205. Q. Are they put in if the officer goes on leave P—Not 
if he goes on privilege leave for a month or two; only if he 
is away on casual leave of, say, ten days. 


Witness No. 52.— Me. J. E. Hand, Opium Agent, Fatehgarh. 


1 . Q. (The President.)— You are Agent of the Opium 
Department in Fatehgarh P—Yes. 

2. Q. Have you a wide beat P—Yes, the whole of the 
Fatehgarh District. 

3. Q. Have you rnuoh opium in the canal irrigated 
oountryP—A good deal. 

4. Q. Opium prefers well water ; doe* it not P—It is 

; etter ; it is warmer for one thing. 

6. Q. Would people prefer to grow opium on wells in 
preference to growing it from canal water P—If the two 
were side by side, they would prefer wells. 

6. Q. They would go to the expense of drawing the 
.water np P—1 think so; they are using wells now in some 
■^villages for opium even whoro thore are canals. 

7. Q. How much opium have you P—About 83,000 bighas. 

8. Q. I* opium extending P—Not for the last 3 years; 
we have got mote than we had 6 years ago. 

9. Q. I suppose it is a very profitable crop to the 
people ; have you any complaints about the rate for canal 
water?—No ; lately they have not had onough water. 

10. Q- Is this all done by advances P—Yes. 

11. Q. Who gives the advances P—I do for half the 
district and my assistant for the other half. 

12. Q. bk) yoa personally take about a bag of rupees ?— 
Yes, we take the cash with us. 

13. Q. To whom do you advance the money P—To the 
kashtkar. 

14. Q, What security does he give P—There is a joint 
agreement; they stand security for one another. 

15. Q. Do you find that they often fail you P—No, I 
have never had any balances. 

16 Q- Do you never have to prosecute a man for not 
refunding the money?—We have never prosecuted; the 
Collector assists 


Mr. J. E. 
Hand. 


have 

sometimes to recover, 


but it always 


25. Q. Supposing you give an advance for a well and no 
poppy is grown?—VYe only give advances to opium-growers. 16th Dec. 02. 

26. Q. I suppose you say—“ I give you an advance for a 
new well and 1 expect you to grow so much more opium ” ?— 

Yes. 

27. Q. What is about the average value of a bigha of 
opiumP—It varies iu each district; in Fatehgarh it 
averages Rs. 30 a bigha for opium alone; the Beed is 
separate 

28. Q Docs that come to much P—Rs. 12toRs 14. 

29. Q. Are there any complaints about canal administra¬ 
tion?-No. 

30. Q. They don't complain of cheating and corrup¬ 
tion P—No. 1 have not been able to get all my poppy sown 
on account of water being scarce ; our cultivators are not the 
swell cultivators of the village; the Thakurs and Brahmins 
get water first, and by the time our men’s turn is reached the 
water stops. 

31. Q. That rhould be capable of arrangement? 

(Mr■ Roberts.)— The distribution is 1 eft in the hands of 
the villagers. 

(Witness.)— Formerly the supply ran for an unlimited 
number of day's. Now every alternate week. Not only 
poppy suffers, but the villages at the tail end get no water 
for rabi. 

82. (Mr. Roberts.)— When do you require water for 
poppy P—From November to the middle of March. 

83. Q. And pretty often ?—Yes. 

34. Q. (Mr. Muir-Mackenzie) —What is the amount of 
advance in a year P—This year the total advances for crops 
and all comes to about 12 lakhs. 

35. Q. That was made by you and your assistant P— 

Yes. ‘ 

36. Q. How much was for opium and how much for 
wells P—Wells would be under Rs. 2,0 (jO. 


oomes J.U. 

17. Q,- (Mr. Roberts .)—It is collects! like land 
revenue P—Yes. 

18 Q. Cases very rarely go to the Collector P—Yes, 
very rarely. Thcso are *11 advances for growing opium. 

19 . q. 1 The President*)—Vo yon give advanoes for 
making wells P—Yes. 

•OJO. Q- To what extoot ?—I give up to Rs. 100 for a well 
which is not of masonry, but only bricks set in mud and clay, 
~B1- Q- What does a well cost?—It depends on the 
depth of the water and the sand; I should say it costs 
from Rs* 100 to lis. 400. 

22- Q- What time do you give for repayment P—Two 
years and we take no interest. 

23. Q,. Is p-ippy alone supposed to be grown in such a 
4(Lg e p—No, anything can be cultivated. 

24. Q. Are they not under engagement to grow 
poppy P— No, only to increase it. 


37. Q. Those are pakka wells P— They are made of brick. 
I have had 93 wells made in my portion aud my assistant 
has made 20 since last year. 

38. Q. Yon have not got beyond about 100 wolls in the 
year P—No ; that is a lot. 

89. Q. Have you any desire to get beyond that P—We 
would like to make as many as possible. Wo work through 
tenants only. 

40. Q. Why are there so few P—In some districts 
zamindars are against it; in Oudh they object to it. 

41. Q. Why P—Because it gives a tenant occupancy 
rights. 

42. Q. (Mr. Roberts .)—It gives them a right to com¬ 
pensation P —That is a kind of occupancy right. In Fateh¬ 
garh they have been objecting. 

43. Q. Why did they object in Fatehgarh ?—On the 
same grounds. 
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Mr, J. E. 44. Q. (Mr, Muir-Mackenzie.) — What sort of security 
Eland, do you take for wells P—I generally take a mango grove ; 

- if a man has not a mango grove, he has to bring as collateral 

16th Dec. 02. security some one who has. 

■_ ... 45. Q. Do you think the difficulty of finding security 

is another obstacle that prevents your extending wells p—• 
No ; security has always been found. 

46 Q. (Mr Roberts.)— There is the lambardar? —Yes; 
he is only jointly responsible with the man brought in. 

47. Q (Mr. Muir-Mackenzie.) —Yon have also the secu¬ 
rity that the man is already growing a poppy crop P—Yes. 

48. Q. '1 herefore you know he is a substantial man P— 

Yes. 

49. Q You generally recover in two years but I suppose 
you sometimes allow a postponement P—Yes, if crops are 
bad. 

60. Q. I suppose you would never have been able to get 
rid of these large sums if you did not take money about 
with you ?—If we did not go about, we could not got all our 
cultivators to come in. 

61. Q What do you mean bv coming in P—Come in to 
head-quarters for licenses and advances. 


60. Q. Are there many such cases ?—There are a few. 

61. Q. On the whole, when you have given money for 
100 wells in the year, is (hat as much as you could do, or 
could you have done more if you pressed people to take 
money for wells P—I think we are going as fast as we can. 
By the end of the year I hope to get some more done. 

62. Q. Would giving a dredgor be of use P—I think bo. 
1 got one sanctioned in iiae Bareli, and it did a lot of good. " 

63. Q. Is there any difficulty in knowing whether a woll 
will be a success or not P—I have known failures. 

64. Q. Do you know that from the Cawnpore experi¬ 
mental farm you can get the loan of boring tools P—I did 
not know that. 


66. Q. And an expert to work them on a small payment 
of about Rs. 10 P— I did not know; we work through tenants 
and they are not rich men. 


bt>. y. A well costs more than the amount of the 
advance?—Yes, we give about half. 

67. Q. (Mr. Muir-Mackenzie.)—Vlhy don’t you work 
with zamindarsP—They are against us. 

68. Q. Are there any small cultivating zamindarsP— 
Yes, we work through them often. 


62. Q. Have these wells been useful for other crops than 
poppy P—Yes. 

53. Q. Do they irrigate other crops?—Yes, frequently. 

54 . (Mr. Ra/aratna Mudaliar .)—To what extent docs 
the restriction in canal supply affect the outturn on poppy P 
Does it very seriously affect it P —Not much ; only the tail 
ends of distributaries are affected. 1 expect I lost not 
move than 1 per cent. 


?■ ** a ° u eri#,) lou are referring to non-culti¬ 

vating proprietors P—Yes. 

70. Q. Would your department be of any use in ad- 
vanangnmney to ordinary tenants P-Where is the security ? 
It tho Collector engages to get the money back in caso of 
failure on our part, we could do it. 


71. Q. Cannot you recover advances 
same nay as land revenue?—I don’t know. 


for well3 in the 


65. Q. In these area6 it would not be worth while for 
the tenants to sink wells P—That is what I am advancing 
a6much money as possible for; wells to supplement canal 
water. 

66 Q. Supposing you extend the period of repayment 
for loans, do you think you will be able to levy a small rate 
of interest on advances ?—We don’t want interest ; the in¬ 
crease of a seor of opium is more than the interest we 
oould get and is a distinct gain to Government. 

57. Q. (Mr. Roberts .)—What is done with regard to 
advances for wells P—Cultivators apply to us. 

- 68 Q. Have you had to refuse any cases for want of 
money P— Not for want of money, but on account of incompe¬ 
tence on the part of the cultivator. 

S9. Q. On what grounds would yon refuse?—If a man 
cannot furnish good security, or if he is a man of straw. 


-—- ... t —j. uo not xnow about 

other crops ; on ours it is uu " 

J 3 ' <2-.The takavi given by the « ollector could be 
recovered like land revenue P—If the Collector assisted us 
we could advance money to non-opium growers : they would 

cumber 0 ™ rCad ’ ly f ° m US ’ beCause we w °uld give it 

n 7 k f^r. Muir-Mackenzie.)~You have worked in 
Oudh P—Almost all my service has been there. 

u 5 'o^'m? 0ufoundzam , in(,ars »PP°sed to tenants making 
wells P—There was great difficulty in Gonda and Bahraich. g 

76. Q. (Mr. Roberts.) In Gonda there are onlv one or 

trcpic“ i 0 y ° U ^ talukdars?-Yes? and 

77. Q. In BalrampurP—Yes. 

78. Q. Did the Raja of Nampara object P_Yes. 


Mr. H. 


Witness No. 63.— Mb. II. Nelson, Executive Engineer, Mat Branch, Ganges Canal, Muttra. 


Kelson. 1. Q. (The President .)—What aro you employed on 
— just now ; there is no irrigation; is there?—No; my work is 
16th Dec. 02. purely constructive. 

2 , Q, I notice you talk about the advantage of alter¬ 
native weeks of closing distributaries; that is not a now 
thing?—No. 

3. Q. You say you have done a lot in drainage ; did you 
take careful observations of wells before making drainage 
lines P— Yes. 

4 Q. And now that they are made, what has hap¬ 
pened P— I find the spring level has fallen (conversation 
over map.) The water level in a water-logged tract was 
reduced to 10 or 12 feet by drainage works constructed 
since 1892. 

5. Q. Do your drains pierce through the clay stra¬ 
tum P—Yes, I went in few rather deep drains. 

6. Q. You speak in your note (manuscript) of puddling 
banks j have you done mnoh of that?- Two miles in Secun¬ 
derabad near Dasua it reduced tho surface of the jh.il a 
little j with a lower gauge I got sufficient water into the 
rajbaha. 

7. Q. Is the puddling of distributaries practicable?— 
Yes. 

8. Q. What would it cost?— Hs. 6,000 to Rs. 10,000 
per mile. 

9. Q. Is that a medium sized distributary ?—Yes. 

10. Q. Had you many miles of distributary?—Over 700 
miles. 1 would only go in for this where the soil is very 
sandy and the percolation excessive. 

11. Q. Do you find the berms formed by a deposit inside 
the distributaries check percolation ? —N o. 


id. y. When yon are at work, what is the 
level P —About 20 to 30 feet. Spnn " 

13 Q. Are you having those wells carofullv massn™^ 
from time to time ?-- It has not yet been done; the division 

° nl f y f 9t is Koing to be done ; I think 

It has to b© observed twice a year, 

14. Q. (Sir Thomas Higham.)- You make a great deal 
of running channels in alternate weeks P—Yes. 

15. Q. Would you do that all the year round?—No- 

only when water got tight. '° » 

16. Q. You .egard that in your note as the great remodv 
for water-lugging (-Yes, and to prevent percolation. 7 

j* 7 ;, Q; In 5 7®t yeur when there is plenty of water 
and the danger of water-logging is greatest, you don’t go 
mfor it P-1 would if J hud my way; I would have 
alternate supply a week all the year round and more esne- 
cially in the wet months ; for instance, I don’t think ther* 
much harm in running it in the early kharif; for rabi 
I would certainly go in for alternate supplies. 

18. Q. When you have a dry rabi and water is in great 
demand, it cannot make much difference if you run half 
supplies the whole time P— Yes, it makes all the difference • 
we have worked it out and find it is better to have four 
or five days’ full supply rather than two weoks of half. 

19. Q. As regards irrigation,but as regards drainage P— 
It docs not affect drainage, but it affects percolation • the 
cause of water-logging is not obstructive drainage’but 
super-saturation of the s-.il; if there is too much water in 
the soil, it cannot absorb the rainfall, 

20. Q. Then in order to relieve water-logging you give 
less water to the people P—You give them sufficient water 
to bring their crops to maturity. 
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21. Q. It will not mi.V° any difference whether you 
run it constantly or in alternate weeks, provided you don't 
run too great a quantity of w^ter P—Yes.it does. In alter¬ 
nate weeks a certain amount of water has had time to 
evaporate ; if you constantly keep the supply going, it 
cannot evaporate and the soil remains saturated or moist. 

22. Q • I don’t understand the- magic of running it 

alternately ?—We have rigid rules that no rajbaha is to 
run more than five weeks. ' 

23. Q. However keen the demand N—Yes, I wantod to 
reduce it to three weeks running and one week closed. 

24. Q. Why one week closed?—In ord.'r to reduce the 
saturation. At the beginning of each fail you take as 
much water as you like, but, when wator is tight, tho supply 
is reduced; then you introduce another roster by which 
there will be two weeks' running and one week’s closure 
and then one week’s running and one week’s closure. 

23. Q. The only land you give rest to is the bed of tho 
channel P—hi o. the whole of the land is givon rest; the 
surface has nothing to d*> with it ; it is the sub-soil ; we lose 
75 per cent, of water in sub-soil percolation; that is what 
you want to give rest to. 

26. Q. That percolation is not from the channel of the 
distributary ?—About one-half is from the gid certainly. 

27 Q. Your system may have the advantage of giving 
people water in turn, but 1 don’t see how you reduce perco¬ 
lation by tho magic of running half-time P—If you run 
water constantly, \ ou have water constantly in the sub-soil. 

28. Q- What is the state of your work P—Tho work is 
just now being given out on contract. 

29. Q. What is the depth of wells in tho tract?—It 
varies ; at the head it is 20 feet Itolow the surface ; down 
here past Agra it is sometimes 100 feet; the tract that 
requires relief is ahout 60 to 80 feet. 

30. Q. Have you designed your water-course system ? 
—No, we are going to do that. 

31. Q. And the minors?—No, we have only a limited 
supply of water and w'aut to see if it will be sufficient for 
the new channels. 

32. (J. What are you going to do ahout water-courses P — 
Villagers will niako their own; l am going totadvise them ; 
I have maps on which the drainage and sub-water sheds are 
marked ; I will tell tire villagers where tli« guts should be 
made, and will insist, in some cases, on their making them. 


83. Q. At the end of this new branch where the spring 
level has fallen 20 feet is there well irrigation ?—Yes. 

31. Q. Are you going to give water-course to villages 
where there is well irrigation?— Pakka wells will he 
debarred, but not kachcha wells. 

35. Q. Would they not make them pakka if they were 
not given wator?—Perhaps they would. T may mention 
that the extension of this branch has another object; it is 
not only for irrigation ; it is to relieve the oountry 
generally ; tho country can scarcely get sufficient water for 
drinking ; the water is brackish, oily, poisonous and salt; 
as soon as a canal comes, most of the -pakka wells become 
sweat. In tho last 15 years the spring level has fallen 
20 feet, and the water is nut drinkable. 

36. Q. Why has the spring level fallen P - It is due to 
dry years, and people say there is over-irrigation ; all the 
water has been drawn out of the Jumna in this part of the 
world. 

37- Q- Where there are kachcha wells you give water?-* 
If they want water, they can have it. 

38. Q. If they have pakka wells, you debar them P— 
Yes, but not at present. 

39. Q. If they can do irrigation by kachcha wells, why 
Jo you give them water P—They cannot do it. 

40. Q A man is at a great disadvantage if ho makes a 
laehcha .well pakka P—No ; he will got sweet water for 
nothing. 

41. Q. Ho has to lift it P—Yes, but the spring level 
is raised. 

42 Q. Yon anticipate that an a result of bringing this 
canal here kachcha wells will fall in P—Yes, but not all 
those within a radius of half a mile of the canal will be 
thrown ont of use ; beyond that for u distance of 1 or 2 miles, 
I think, they will be improved. 

43. Q (Mr. Rajaratna Mudaliar ) — What is the 
object ot debarring pakka wells P—A canal is introduced 
into a tract of country to raise its irrigable capacity, 
when you bring a canal into a certain tract, and there are 
wells there ; if you don't debar the wells, yon don’t increase 
tne irrigable capacity of the country, so you don't make the 
most use of your canals. If vou have canals, plus ><ells, 
you have two sonroes of irrigation ; if you abandon wells, 
you have only one source, and that might dry up. 


TWENTY-EIGHTH DAY. 


Hr. K. 
Nelson. 

16th Dec. 02. 


Meerut, 19th December 1902. 


Witness No.-54.—Me. F. W. BsowNBiao, Collector of Aligarh. 


1. Q. (The President .)—How long have you been Collec¬ 
tor of Aligarh ?- Since July 1901. 

2. Q. Before that you were in Sultanpnr?—Not imme¬ 
diately before that; I did the settlement in Sultanpnr, 

3. Q. Yon were in Matnpori also P—Yes, iu 1890-91. 
I was acting as Collector part of the time and was re-assess¬ 
ing some of the deteriorated tracts of the district. 

4. Q. You have had large experience both of canal-irri¬ 
gated country and country where canal irrigation has not 
been P—Yes ; I settled four parganas in tho Saharanpur 
District too. 

6. Q. What was the deterioration in MainpuriP—Due 
to saturation of the sub-soil and the growth of kans. 


There had been wet years, bnt the principal deterioration ■»* -r. 

___loot aur.jr. tv. 


was due to the flood from Nadrai aqueduct in 1885. 


Brownrigg. 


11. Q They think that, that flood had ruined the 
country ?—The difficulties had set in then ; I do not think it 19th Dec. 02. 
received enough attention ; the seriousness of it was not , 
realised. Afterwards, instead of remitting the revenue as 

freely as might have been done and would be done now, it 
was collected with more severity than it ought to have been. 

12. Q. The flood that broke the aqueduct lasted only a 
few hours, I suppose P 

(The Secretary .)—It lasted several days, 

13. Q. Did you recommend a large remission of revenue P— 

Some reduction, Ovor 160 villages in both tracts—the 
kans and the canal. 


6. Q. Was the former due to the Ganges Canal P—It is 
impossible to say what it was due to. Nobody, 1 suppose, 
could say anything more than that it was due to excessively 
heavy rainfall. 1. thought at the time it was due mainly to 
the canal, but I would not probably bold the same opinion 
now. 

7. Q. (Mr. Thomas Higham.) —Was it in the canal- 
irrigated tract ? — Fes, 

8. Q (The President.) —Was the spring level brought 
up very much p—Yes. 

9. Q. (Mr. Muir-Mackenzie.) —Did the super-satura¬ 
tion disappear with the dry years?—I was not there ivhou 
the dry years came. 1 believe it has, to a great extent, dis¬ 
appeared. 

10. Q. (The President) —You were there for a series of 
wet years?—Along the Kali Nadi tract the kans set in. 


14. Q. Was this kans a new thing there?—Not new 
There is always the tendency to kans there—a light, 
poor traot along the Kali Nadi. 

15. Q. Did you hit on any means of getting rid of it?— 
There are no means that I know of. It dies a natural death 
when the cycle is over, and does not come again till another 
series of years has passed. 

16. Q. A kind of disease in the ground like the potato 
disease in Ireland P—With good cultivation yon will never 
have kans at all. 

17. Q- (Mr. Mi'ir-Mackenzie.) —Cultivation had been 
neglected. What was the cause ?— The ground wasnaturally 
light, and they were simply giving up cultivating the 
lighter tracts. 

18. Q. (The President .)—You oould pot say it was due 
to over-irrigation or this flood P—No; it started probably 
with the heavy rains which brought on that flood. 
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Mr. F. W. 

Jirotonrigg. 

19th Dec. 02. 


19. Q. You have been one and-a-half years in Aligarh?— 
Yes. 

20. Q You have seen the parganas where there is irriga¬ 
tion and those whore there is none P—Yes. 

21. Q. Do you approve of the Slat Branch extension P— 
Yes; it ought to do a lot of good in relieving the bad parts 
there. 

22 Q. You have taken notiee of the fact that the spring 
level has very much gone down in those parts P—A good 
deal on the western border. Generally in other parts of 
the district too. 

23. Q. Is there any qnestiou of increase or decrease in 
the quantity of usar land in the Aligarh District?—It i* 
certainly not on the increase, 

24. Q. Ihoro has been a great deal of money spent in 
the Aligarh District on drainage?—I believe so. 

26. Q■ You have not heard whether any land has been 
brought back tc cultivation owing to that? The impres¬ 
sion was that land might be reclaimed from salt P—The 
low-lying swamp ground has been reclaimed, and where 
there usod to be swamps you will find cultivation now. I 
do not know about usar. 

26. Q. Does canal irrigation generally give satisfaction 
in the district P—There are no complaints of oanal irriga¬ 
tion. 

27. Q. Or of the administration P—No. 

28. Q. Are your relations satisfactory with the canal 
officers P—Perfectly. 

29. Q- Yon have no change to suggest P—No. 

30. Q. To go back to Sultanpur; apparently there is very 
high woll-irrigation there,—42 percent. ?—The whole irri¬ 
gation would be over 44 on everything,—swamps, wells and 
miscellaneous sources. 

31. Q. The well area, 1 presume, is much the larger P— 
The irrigated area from wells is S0'9 of the total ; swamps 
and tanks, 4S - 2 ; and a fraction under 1 per cent, from 
rivers and miscellaneous sources. Irrigation extends to 
44'7 per cent, of the cultivated area of thu distriot. 

32. Q. Had they any famine there in this last year of 
famine P—We suffered from scarcity in 181*6-97. We 
were under observation as a distressed district, bnt not 
actually declared a famine district. 

33. Q. 1 suppose the marsh and tank irrigation dis¬ 
appeared ?—Very largely. 

34. Q. Did any of the wells run dry Not perceptibly. 

36. Q. I snppose there is a largo number of earthen 
wells thero?—Yes. I recolleot once seeing as many as 70 
wells in a single village. Every field almost had its well. 

86. Q. How is the spring level there ?—It varies from 18 
to 20 feet or 30 feet or more. In one part of the district is 
a clan called Bhalo Sultans, or “ Lords of the Spear. 1 ’ They 
do not believe in masonry wells at all ; they will not grow 
cane, and they will not live in tiled houses. They served 
under the King of Delhi in the olden days and for their 
bravery were allowed to call themselves lihale Sultans, ard 
they settled down iu this tract of the country. It probably 
had a very good sub-soil and oartheu wells lasted, so that 
they got into the habit of not making masonry ones. 
Probably there was a lot of grass, so that they could always 
got plenty of thatching, and so they never had tiles ; while 
the objection to cane arose from the old idea that there 
was a feud through growing cane. One brother said be 
wonld grow it, and another brother said ho should not and 
they had a fight over it, and one was killed, and so in 
future no one was allowed to grow it. 

37. Q- Is there a touch of the nomad about these 
people f—No; they are waiving these things now to a 
certain extent. Some make masonry wells and some even 
live in tiled houses. It is a beautiful oane tract, aud I think 
jn time they will grow it. 

38. Q. Are they going on making wells in that dis¬ 
trict ?— I suppose so. It is four years since I left Sultan- 
pui. Thera were 16,453 wells in the Sultanpur Distriot in 
1898. 

(Mr. Muir-Mackenzie.)—That does not acoord with 
Mr. Moreland’s figure. 

39. Q. (Mr. Roberts .)—What was the classification P— 
Only masonry. 

40. Q. (Mr. Muir-Mackenzie .)—How do you class half 
masonry wells P—If thore is any masonry in a well, I call 
it masonry. 

41. Q. (The President .)—In that year there was famine 
pretty severe, not very far from Sultanpur. If it had not 
been for this irrigation, they would have suffered 
severely ?—Yes, aud for the large advances made for eanhen 


wells and for inducing them to sow. Wc sowed in that 
year 76 per cent, of our norma.Vaif area and hadaeiop 
of wheat never known before or sinoe. Tnere was not a 
failure in the whole plaoo. Yfe eball probably never get 
a crop like that again, 

42. Q. Raised entirely bv artificial waterings ?—Yes, 
and by the I j inchoe we bad in January 1897. That 
entirely saved the situetion. 

43. Q. Was It a general fall P—Yes. 

44. Q. That was the end of the tension everywhere P— 
No ; the tension could not he said to be over until the 1697 
crop was in. 

45. Q. But it lowered prices ?—It was a tremendous help, 
of oourse, to everyone. 

46. Q. What does the Sultanpur District require to make 
it stiii better protected P -We can do nothing more than 
encourage the making of masonry wcIIb and give liberal 
advances for earthen wells. 

47. Q. Are the people ready to take lakav> loans for 
wells P—For masonry wells they do not want them very 
much. Most of these wcIIb were made by the tenants, not 
by the landlords. In 1896-97 in the Sultanpur District we 
advanced Rs. 80,000 for making masonry wells, using that 
partly as a system of famine relief, because we calculated 
that it employed a certaio nnmber of men at a useful time 
when labour was badly wanted when the orop euttiug was 
done after the hot weather. We placed 600 masonry wells to 
our credit in this ouo year. If one has sub-divisional 
offioers, who know their sub-divisions well, people ean be 
induced to take advances where otherwise they would nut. 

48. Q. (Sir Thomas Jfigham .)—Did not they take 
advances in that year beoause it was a very dry year aud 
they wantod employment P—It was largely as a species of 
famine relief. 

49. Q. (Mr. Muir-Mackenzie.)— Still, if you had not 
put on the pressure,—actively endeavoured to induce 
them,—would they have donoanything oftho kind?—They 
would not be likely to at all to any Buoh an extent as that. 

50. Q. Can wells he put so close to each other that they 
will interfere with each other P—You can trust the people 
not to do that. 

61. Q. (The President.)—! suppose yon are not favour¬ 
able to the introduction of canal irrigation from the 
Sardali P—Certainly not. They would be glad to be 
without it. 

62. Q. You think it would do positive bairn P—Yos. 

53. Q. In wh 3 t way ?—It would raise the water level 

tou dangerously near the surface. 

64. Q. (Mr. Muir-Mackenzie.) —Mr. Moroland said the 
water was from 25 to 60 foot p—Anything over 80 would 
be exceptional and not worth attempting to classify. 

55. Q. (The President .)—Your district is on both sides 
of the (loomtee ?—Yes. 

66. Q. Do your remarks apply as much to one side as to 
tho other ?—Y es. 

57. Q. Ono of our witnesses told us that tho objection to 
the Sardfth Canal in Oudh really arose from the combined 
feeling of the talnqdars. Do you believe iu that ?—I do not 
think Sardah Canal project has ever been within the range 
of practical consideration in Sultanpur, and that is the 
only place where T know the talnqdars well. Land which 
had grown sour from previous wut years recovered from 
the dryage of 1896-97. A dry year is often a blessing in 
disguise to land like that. 

58. Q. That could be provided by drainago in wet years 
and irrigation in dry ?—It is dangerous to interfere with 
Providence. They have doue it in Aligarh and over- 
drainage there is now said to be one of the causes of the 
sinking of the water-level in the western part of the 
district. 

69. Q. (Mr. Muir-Mackenzie.)—It may be the dry 
years p—It is the primary cause, but wbon you add supple¬ 
mentary causes, you get a result whioh would not have 
occurred only through dry years. 

60. Q. Ts not the conclusion that you can only judge 
from normal years?—None of us are in a position to say 
anything certain. Onr ken is only 10 or 20 years. The 
causes are spread over a great deal more than that time. 

61. Q. (Sir Thomas Big ham.)—You find in Aligarh and 
Maiupuri districts, irrigated by the Ganges Canal, that the 
canal irrigation has caused a great many wells to be aban¬ 
doned P—I found thut in some eases in Mainpnri, and not 
in Aligaih. The ground is so well reached by cai al water 
that in tho canal tracts in Aligaih there is not much in¬ 
centive now to make masonry wells. 
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62. Q. Are the old wells abandoned to take canal 
water F—Nobody who oould get canal water would keep up 
his well. They are too lazy to work the wells, if canal 
water is available, 

63. Q. Except that they have to pay for the canal 
water f—Yes, but it is so muoh easier. 

64. Q. Has there been a decrease in the number of wells 
owing to ti e introduction of canal irrigation?—They had 
canals at the last settlement, 30 years ago, in Aligarh. 

66. Q. ( Mr. Muir-Mackenzie .)—They still have a large 
area in Aligarh. 1 suppose that is in parts not reao'ned by 
the canal ? Half the distriot is well reached by canal water, 
and half i ; not, and that is why there is so muoh shown as 
watered by well. The well-irrigated area is considerably 
more than double the canal irrigated. Then they must be 
still using wells. There is always a great incentive to make 
wells in a rich district like Aligarh. If they have the 
money there is nothing they like better, unless the canal 
water is absolutely beside them. It is one of the best 
means they have of oommemorating their names. 


If it was so in an ordinary year like this, it probably would j/> f jjr 
be so in a year like that. Browncigg. 

85. Q. Do you think the deleterious effect of raising the _ 

water-level could not be corrected by drainage in Sultan- 19th Dec. 02. 
pur? —I do not think so. __ 

86. Q. Why P —It would he very hard to supply all the 
jowar and rice cultivation with water now met by the 
ewamps, and drainage would send down the water-lovel. 

87. Q. Your canal would balanoe it; wonld it not ?—Well, 
we havo the natural drainage channel in the district now,— 
the Goomtoe. 

88. Q. Do people convert their kachcha wells into pukka, 
or is the operation of making a pakka well quite independ¬ 
ent of a kachcha well in Snltanpur P—Yon find kachcha and 
pakka all together, but if the tract is a bad one for kachcha 
wells, they will only be made in a bad year, 

89. Q. In the tiaots whore kachcha wells are habitually 
made, is it a benefit to havo them replaced by pakka wells p— 

Not if the kachcha wells last 15 or 20 years. Some last 
very well indeed. 


66. Q. Besides that, when they are on the tail of a 
distributary, to assure themselves of the supply of water ?— 
Very probably, but I have not gone into it. 

67. Q. (Sic Thomas Tligham.) —Can you say that the 
spring level has risen as compared with the previous settle¬ 
ment in Sultanpur P—I havo no figures. 

68. Q. There is a largo area of swamp land in Sultanpur. 
After the dry year of 1896 were uot they able to cultivate 
rabi crops on these swamps P—Iu 1896-97, as in former 
latnine years, you would find a jhil that perhaps yon could 
not seo across in ordinary years cultivated with rabi. 

69. Q. In that, respect they got a larger area than 
usual ?—We sowed 75 per cent, of our normal area, but it 
was only by going on giving advances till we got them to 
sow. It most have beott irrigated to start with; the 
ground must have been worked by masonry or earthen 
wells in order to get a crop into the land at all. 

70. Q. In ordinary years they get khaiif crops in 
those swamps p—Not where the swamp is largo, hut in the 
low-lying land not absolutely in the swamp they grow rice. 

71. Q. There was no rice in 1896 P—Very little. 

72. Q. Was there a great falling off in your cultivated area 
in 1896-97, or was the scarcity due to high prices p—I do 
not suppose there was much fall in the kharif area sown, 
bnt a great fall in the outturn of the kharif, and we 
sowed 75 per cent, of the normal rabi, 

73. Q. There was agricultural employment m|the distriot P 
—Yes, we got a great many people to grow sanwan or chena, 
which I look upon as the best famine cTop that can possibly 
he encouraged. It is the smallest of the millets. Brahmans 
and everybody will eat. it. I have had a Brahman grow¬ 
ing it, and he had never seen it in his life before. It keeps 
the people employod watering and weeding it, and it is 
ready to eat in eight weoks. Five crops cau he sown in a 
year, and it is most prolific and very cheap. For four aunas 
you will grow enough to keep a small family for a couple of 
months. 


90. Q. Can you say that the kachcha wells throughout a 
broad tract will generally last for that period P—No ; there 
is always a risk. 

. 01. Q. If a man makos a pakka well, he obviates that 
risk. Would it not bo benefioial to replace kachcha wells 
by pakka wells p—Certainly. 

92. Q. This IBs. 80,000 represents advances for pakka 
wells principally to teuantB ?—I can not Isay now. There is a 
large tenant proprietorship and big co-sharing communities, 
and the lino between teuants and proprietors is vague. 

93. Q. What I want to get at is, how far it is possible to 
advance to a tenant who has no landed security to give. 
Was a considerable amount advanced to them P —I should 
say tho tenants got a fair share. 

94. Q. Have you any idea of how the security difficulty 
was got over ?—Largely by taking joint security. 

95. <2. A tenant and zamindar, ora number of tenants ? 
—I cannot say. The small tenant in Oudh hag had more 
security of tenure than the small tenant elsewhere, 

96. Q. (Mr. Roberts.) —Bnt that is not a thing he can 
sell p —I really forget now how the security was taken. I 
fancy you wonld find that the whole was recovered. 

97. Q- ( Mr . Muir-Mackenzie.)—'! wanted to know how 

you satisfy yourself as to the golvenoy of your people?_ 

We were very easy about that. ' ' 

98. Q. If Government were desirous of cnoouraging the 
construction of pakka wells in future, do you think it 
might venture to be a little easier in ordinary yours in the 
matter of security p—It is very largely a question of the 
personal equation. If the Collector wished his Sub-divi¬ 
sional Officer to grant, advances lor wells, the latter conld 
no doubt induce peoplo to take advances, who otherwise 
would not do so. Bnt officers have not time now-a-days to 
do such work themselves. 

99. Q, He will find no difficulties about recovering ?-— 
No. 


74. Q. IF the Sardah Canal was carried into Sultanpur, 
what wonld be the result ?—Many of the wells would col¬ 
lapse ; earthen wells generally, and many of the masonry. 

75. Q. Would the people take canal irrigation and let ah 
their wells go ?—It is hard to say. If the canal were 
brought to their doors, 1 fancy they would use it. 

76. Q. It would depend on the rate that they had to 
pay P—Perhaps. 

77. Q. And what the cost of lifting is P—Yos. 

78. Q. ( Mr. Muir-Mackenzie.) —You say that it was 
that rain in January 1897 which saved the situation P—Yes. 

79. Q. Could you not havo gone on irrigating from 
earthen wells?—It would have been a poor outturn. 

80. Q. If that rain had not fallen, canals would have been 
the only thing that oould have saved you in that year?— 
I very much doubt that the canal would have done so, because 
you have to predicate that it would have enough water for 
all that area sown, and I do not think it wonld have. 

81. Q. But a canal with water is tho only thing that 
would have saved yon P — If we had a canal, and had had 
that fall of rain, the crop would probably have been ruined. 

82. Q. That fall was fairly general P —Yes. 

83. Q. Ila-'“ you hoard of it ruining any of the crops in 
the canal district P —1 wag only in Sultanpur. 

84. Q. In some of the canal districts people made their 
fortunes ?—In recent year* these canal districts have suffered 
from heavy wiuter falls, and our outturns have been had. 


100. Q. He may have to uso discrimination and rely on 
personal character and on matters not easily estimable on 
paper P—Yes. Ho knows the people himself. Bnt it is no 
good for him to write to the tahsildar, who, may he, with¬ 
out moving out of the tahsil, will give a reply. I think 
that Government might make wells itself in tracts where 
wells ure very expensive, and, by a water-rate, recover the 
interest on tho outlay. I would like to see it tried in 
places. These wells could be either put in charge of the 
Irrigation Department of the Department of Dublin Works 
or the District Board. The people would willingly pay a 
water-rate sufficient to recover 4 per cont. annually. 

101. Q. You are familiar with some of the objections. 
They are exceedingly, expensive ?— Yes, 1 know. But all 
expense of that kind is infinitely recouped by a good crop, 
and by the good feeling which such a system would promote 
amongst the people. 

102. Q. Could not the expense be avoided in any way p— 
One ought never to do for anyone what he can be got to do 
lor himself. If one cau induce a man to take takavi and 
put in his own money towards the making of the well, it is 
far better. 

108. Q. Could not the Government make a grant for the 
well, getting the man to make it himself aDd taking interest 
in the form of a water-rate, but not attempting to recover 
the capital at all ?— Yes,if it were arranged that the water- 
rate fell in in h certain number of years after which he 
might be considered to have repaid the capital. That 
would he a great inducement. 
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Mr. F. W. 104. Q. You prefer that, to repaying a loan by instal- 
Brownrigg. ^enU ?—I do not know. 1 have never talked it over with 

- the people. But I think it would be what thoy would prefer, 

19th Dec. 02. au d certainly worth trying. 

"■ —" 1(55 q. (Mr. Bajaratna Mudaliar.) -Subsequent to 

the famine have you had oocasion to make any advances ?— 
Yes, in Aligarh. In 1899-1900 for wells, Ks. 18,2u7 ; in 
1901-02, nearly Rs. 15,000. 

106. Q- Do you give it in instalments or in lump?— 
Generally in instalments according to the progress of the 
work. 

107. Q. Would it be advantageous if the borrowers could 
make thoir first instalment of repayment two years after the 
completion of the well P—It does not much matter to them 
when thoy begin repaying. 

108. Q- Do yon remit any portion of the loan if he docs 
not find water? —I have heard of no case like that. 

109 Q What exemption from enhancement do yon givo 
in the case of wells in Sultanpar ?—Acoordiug to regula¬ 
tions. 

110 <2- Calculated on the area commanded, or the amount 
spent P-On the amount spent. There is no regular fixed 
rate. The rules for allowances were not considered fully 
until just at the close of the Sultanpur settlement. Then 
more liberal allowances were made. 

111. Q. (Mr. Roberts.)- There was a large increase in 
the revenue in Sultanpur P—Abuut 22 percent. Govern¬ 
ment hoped for 33. 

112. Q. So tho settlement was a liberal one P—Yes. It 
is difficult to assess how far tho rent is increased by virtue 
of any improvement. 

113. Q. (Mr. Bajaratna Mudaliar.) —Does a landlord 

fully understand the rules? — I do not know, but 1 know 
that he asks for a great deal more than ho could ever be 

entitled to. He is alive to the fact that there is exemption 
whether he or the tenant makes the well. 

114. Q. In Aligarh there are more than 30,000 kacheha 
wells. W hat on a rough approximation is the area these wells 
irrigate P—A masonry well, with ono bucket and a pair of 
buliooks, would irrigate over 5 acres,—at the outside 10;12 
with a ton pie of pair of bullocks. They are very big 
huckote, and generally very good bullocks, and if an earthen 
well were in good order, l suppose that it would do the 
same. So that a four-bneket woll, costing Rs. 800 to 
Rs. 1,000, would cover from 20 to 50 acres according as 
one or two pair of bullocks are used for eaoh bucket. 

115. Q. The area shown as irrigated from these 30,000 
kacltcha wells and about 14,000 of masonry wells is 
334,01,0. That is not too high?-No, beenuse so many of 
these wells are two and feur-buoket wells ; occasionally six 
buckets or more. 

116. Q. (Mr. Muir-Muckenzie) - Yon were talking 
about the landlords helping tenants to make wells. Some 
witnesses havo said that landlords in Oudb are strongly 
opposed to the roakiug of wells P—A big man might be. 

117. Q. Why ?—Because he knows that he might have 
to pay compensation wbon he turns the tenant out. 

118 . Q. It does not get him any very great increase in 
rent. I nudorstood from Mr. Butler that there is 
practically no distinction between dry and wet P—In 
Sultanpur we had absolutely no distinction. The rent is a 
lump rent, and it is not differentiated according to wet 
and dry* 

119. Q. The rate in Oudh always takes into consideration 
the capacity of the land for irrigation ?—Very largely. 

120. Q. Big landlords, who oppose wells, are not likely 
to make them themselves P—Probably not. 

121. Q. (Mr. Bajaratna Mudaliar.) —There was no 
reason alleged. A cultivator sinks a well and also allows bis 
neighbours to use it, and you treat tho whole area irri¬ 
gated as wet. The landlord gets nothing?—Yes, he 
does. 


122. Q. (Mr. Boberts.) —Your settlement is based 
entirely on your estimated assets, and these arc based on the 
actual rental, and where a field is routed at his. 100 you take 
Rs. 50 P—We are supposed to. 

123. Q. If the previous rental were 11s. 80, you would only 
have taken Rs. 4'\ and if, by wells, it was raised to 11s. 100, 
there is Rs. 10 profit to the landlord iu any oaso ?—Yes. 

124. Q. In no oaso does Government get more than half 
ef the increase?—Never ; but the landlord always chooses 
to forget that. 

125. Q. About the Sardah Canal it has been said that the 
tenants would be glad to get the water, but the talnqdurs 
object beoause of the loss of influence by the tenants 
passing out of their control by the advent of Government 
officials to collect canal rates. Is the objection to the 
canal confined to taluqdars, or shared by the cultivating 
people?—Speaking for Sultanpur, I do not think that the 
question has assumed a position for practical consideration, 
and there cannot be objection if there is nothing to object 
to. I do not think the matter has ever been put before the 
taluqdars. 

126. Q. We have been told that one of the difficulties of 
talcavi is that there is a lot of extortion. Is there any¬ 
thing in that actually amounting to a deterrent P—There 
is leakage everywhere. It iR not an actual deterrent. If 



127. Q. Did that Rs. 15,000 all goto tho men who 
borrowed it P —The hulk of it. Very little leaks. The 
people are fairly ready to complain of leakage. Only the 
other day a man complained of a putwari who was evidently 
a bad lot. But all ono can do is to insist on a tahsildar 
or Rub-divisional officer distributing the money himself. 
Last year the Assistant Magistrate distributed it with his 
own hand and that ensures, so far as any power on earth 
can, that there Bhall bo no leakago. With the man of the 
stamp of tahsildar we are getting now, who chooses to 
take personal interest, there will be very little leakage. 

128. Q. What about security for talcavi with tenants 
Laving no transferable security P—Yon can get substantial 
occupancy tenants to combine, and 1 would bo moro lax 
in a bad year than another. 

129. Q. But the tahsildar takes a strict view of his chances 
of getting the money back ?—Then he must be instructed. 

130. Q. As a mattor of fact, do yon find tahsildars dis¬ 
inclined to give advances bocause of difficulties in the way 
of security ?—I do not find it so in Aligarh. 

131. Q. Mr. Hand, of the Opium Department, was of 
opinion that all zatnindars are opposed to tenants making 
wells. You agroe with reference to big zamiudars P —It 
difler* so rnuoh. Some do and a great many do not. If a 
landlord refused permission, tho tenant could appeal to the 
Collector. 

132. Q. (Mr. Mackenzie.)—Would not the land¬ 

lord make it very unpleasant for his tenant ?—Yes, but 
tho tenants have a great deal of backbone in Ondh. 

133. Q. In these figures for Aligarh there is a great deal 
of variation iu the arnouut of advance ; what is the 
reason P —Tho series of dry yoars. 

134. Q. In ordinary yoars talcavi advances in Aiigarh 
sink to nothing P—Unless it is pressed. Sub-divisional 
Officers paid some attention to it last year, and there was a 
good deal given. 1 find that Government is always ready 
to give as much as is required. 

135. Q. Would it not be wise to make it prominent in 
ordinary years ?—Certainly, but the personal equation 
comes in. People have so muoh to do now-u-days that 
unless they are specially pressed Suh-divisioual Officers 
cannot spare the time. 

136. Q. Does tho rigidity of collection deter people ?—It 
must do, but it is inseparable from regular administration. 
But in bad years I would postpone talcavi freely and 
remit a good deal altogether. But, of course, that the 
people do not know when they borrow. 


Witsess No. 55. — Mil. E, B. Ale.xanoeu, Commissioner of the Meerut Division. 
(Replies to printed questions.) 


Mr. E. B. 

Alexander. 

—— The one tract regarding which I feel cumpotont to 

19th. Dec. 02. ex p rcBS „n opinion is that Comprising the 8udabad tabs'll of 
- ' — the Muttra district and the Hathras-Iglas tahsils of Aligarh. 

2. I saw a great deal of the Sadabad tahsil iu 1883-84 
after a period of drought, and I have seen a littlu of the 
Aligarh tahsils recently'. 

3. In the whole tract, but more especially iu Sadabad 
tahsil, the potential irrigation from wells used to be much 
better 30 years ago than it is now. 


The reason seems to be that in about 1880 after some 
years of heavy rainfall the drainage of the Kali Nadi was 
much improved, and rain water, which used to percolate very 
slowly through the surrounding country, was run off very 
much more quickly. The effect of these measures was to 
h wer the water level some three or four feet even at a 
distance of thirty miles away from the nadi. 

Added to this the effect of a cycle of years of deficient 
rainfall and the drop in toe water level brought it down 
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either into a stratum of loose fluid sand in which kachcha 
wells could not work, or into a stratum full of ammonia or 
other substances injurious to crops. 

4. The extraordinary extent to wkioh the quality of 
water varies in wells at quite short distances from each 
other in the Muttra district is a well known fact, and to 
considerable, though less oxtent, the quality of water will 
vary in the same well according to the deptn to which the 
surface of the water sinks. 

5. The whole tract is one which, in my opinion, calls 
most urgently for some extension of the canal system or for 
an entirely new canal. 

6. 1 am afraid the amount of water available in the 
.Tumna is not sufficient to make a new canal possible, and 
whether the present system could be extended so as to pass 
through this tract is a point on which I can express no 
opinion. 

I can only say that it is extremely desirable that the 
extension should be made if it is possible. 

7. No private enterprise—at least none which the local 
zamindars or cultivators can command— can supply the need; 
but, on the other hand, none of the other obstacles mentioned 
in question 1 exist as far as I am aware. 

8. There is certainly a strong desire for it. The 
increase resulting in the value of produce would bo very 
large, and I should say that an average water-rate of five 
(5) rupees an acre might he charged, and that Government 


would still reap a substantial advantage at the next settle- Mr E Ti. 
rnent in the shape of enhanced revenue, as cultivation would Alexander. 

extend and rents would riso even though the water-rate -- 

levied was five rupees an acre. 19th Doc. 02. 

9. As regards the construction of masonry wells, the ’ 
small size of the average tenant’s holding and his want of 
means render him, as a rule, unable to incur the expense 
at any profit to himself. It is therefore to tho zamindara 
that we must look, and unfortunately very few of them 
care to spend money in this way. If some power could 
be given to the District Officer (subject to prop r checks) 
to insist on landlords constructing irrigation wells, or to 
have them constructed himself and enhance the Government 
revenue by a sum which would repay the expenditure plus 
interest within twenty years, 1 believe the policy would be 
a good one. The experiment could he tried at first in a few 
districts in which there are officers of experience, and tho 
maximum cost of a well as also the number to be made in a 
given area or at one landlord’s expense might be limited. 

lft. As regards tanbs, such little experience as I have is 
not favourable. They seem to me generally to fail in a 
year of drought unless they are natural lakes of consider¬ 
able size. W here, however, there are hills in which large 
reservoirs can ho constructed, I can quite understand their 
being very useful. My remarks apply only to the common 
tank dug as a famine relief work which, though it is often 
useful as retaining enough water to keep the village cattle 
alive, is seldom of appreciable use for irrigation. 


1. Q. (The President.)—Do you think Mr. Brownrigg’s 
feeling that, in a wet year, when there was no interest, in 
irrigation, the canal was not only negative, but was doing 
positive harm, is warranted P—Some time ago when canal 
distributaries were takon out across drainage, no doubt 
that did do harm ; hut that has been rectified. I do uot 
think any harm would result now even in a year of heavy 
rainfall. 

2. Q. In answer to question 3 you say—“ In the whole 
tract, but more specially in Sadahad tahsil, potential irri¬ 
gation from wells used to be much better 30 years ago 
than it is uow,” due to the Kali Nadi ?—That was the 
popular impression ; a large number of irrigation channels 
were made in the Aligarh District and the Kali Nadi was 
straightened and deepened, and that happeuod before the fall 
in the water-level took place, and popular opinion attributed 
t.be latter to the channels and the general drainage in 
Aligarh. 

3 Q. My recollection is that wo deliberately stopped the 
extension of irrigation, because it was interfering with 
wells ?—Yes. I remember that. The people did uot want 
it brought down to Sadahad ; the channel had been taken 
through part of Muttra District and was abandoned. 

(Mr- Muir-Mackenzie) —Is Dot that an esample of the 
original mistake of refusing water to a well irrigated tract ? 

(The President.)— I think it is. There Is no doubt 
that tbe water-level has fallen enormously. It used to 
he 35 or 40 feet aud now it has gone down to something like 
70 or 80. 

4. Q. You say in reply to question No. 8—“There is 
certainly a strong desire for it (irrigation). The increase 
resulting in the value of produce would bo very large, and 
I should say that an average water-rate of five rupees an 
acre might be charged, and that Government would still 
reap a substantial advantage at the next settlement in the 
shape of enhanced revenue, as cultivation would extend and 
rents would riso even though the water-rate levied was five 
rupees an aore,” Do you think that the canal water-rates 
are too low that they might well be raised P—Where they 
are newly introduced. You could not very well raise them 
where you have had them a loug time and rents have 
adjusted themselves accordingly. 

5. Q. The full value of tho irrigation is being got in tho 
Kevenue Department instead of in the l’ublie Works Depart¬ 
ment ; the assessments have been raised in consequence P— 
Yes, but the landlord gets half the increase in rent. He 
would not get any of the water-rate. 

6. Q. (Mr. Roberts.) —Would Dot a rise in canal rate be 
followed by a fall in rents P— It might be, but the tenants 
would suffer before that happened, i.c., in tracts where the 
low rates have been iu force some time and rents have been 
adjusted on this basis. 

7. Q. (The President.) —In reply to question 9 yon say— 

If some power could be givon to the district officer (subject 

to proper checks) to insist on landlords constructing irriga¬ 
tion wells, or to have them constructed himself and enhance, 
the Government revenue by a sum which would repay 


the expenditure plus interest within 20 years, I believe 
the policy would be a good one.” You think that the 
present facilities for takavi are not sufficient?—The cases 
I was thinking of were rathor those where you have a lot 
of occupancy tenants with no very large holdings, men of 
no great substance who could not afford a pukka well, and 
where the zamindar simply will not build one because they 
arc occupancy tenants. 

8. Q. Is Government over-particular about security 
with these oocupancy tenants ?— Yes. I agree with 
Mr. Browurigg that Government, in some places where a 
well can obviously be made, because wells have already been 
made and worked, might freely put in money there and 
charge a water-rate. In the same wBy 1 think it might 
lend money to occupancy tenants without very muoh secu¬ 
rity. 

9. Q The district officers must he able to form an esti¬ 
mate of the character of the tenants as to whether they are 
likely to pay up ?—Yes, but the constant changes of officers 
are rathev against it. 

10. Q. You distinctly advocate an extension of wellB 
where that can be done as a famine protection P~Yes. 
There Is certainly a possibility of making more wells I 
never saw any Court of WardB estate which did not require 
more wells than were in existence when it came under 
oharge. Tho great bulk of wells are made by zamindara for 
their own land —Ehudghast and others by zumindars with 
non-occupancy tenants irom whom they get enhancements 
easier. Tho places where there are occupancy tenants are 
where wells are wanted as a rule. I do not think that it 
would be safe to make them experimentally in tracts where 
the expense is likely to be considerable, because the Govern¬ 
ment would probably lose Its money, but where there are 
wells still working and it is only a matter of giving more at 
a moderate eost, they might be made with advantage. 

11. Q. Do you think that many men make a bad shot at 
a well P— Over this tract it was extraordinary to see tho 
difference in the distanco of the water and you might have 
one well with perfectly sweot watev and 200 yards away you 
would have another with hitter water. Borings would give 
a certain guide. I have used the boring tools of tho Agri¬ 
cultural Department. 

12. Q. Is there a large demand for them P—I believe it 
13 increasing, but I do not suppose it ie a largo demaud. 

13. Q. Enough to keep such materials at the head quarters 
of each district P—Not every district, but where pakka wells 
are habitually made, yes. 

14. Q. Would it be judicious on acaual like the Ganges 
to ristriot the area to be watered in a village? -Is mischief 
done by over-watering ?—In Meerut and elsewhere we are 
told that 70 or 80 per cent, of the land is now watered every 
year. W’e have had a sequence of dry years, and nothing of 
that sort would be advisable now, with a cycle of wet years 
extensive canal irrigation might aggravate a rise in tho 
water level, and with it the efflorescence of reh on the sur¬ 
face. A restriction of canal irrigation might then be tem¬ 
porarily advisuble. 
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16, Q . People say the irrigated lands are not half aa 
roteeted as they used to be. Is there anything in it? — 
t is a matter of wot and dry years again. Now after a 
cycle of dry years the demand for water is enormous, and 
tne duty much increased, hence the complaints. 

16. Q. Is there any artificial mannre used in these parts 
for constant waterings P —Yes, hut the indigo refuse which 
was very largely used in many places is much scarcer now 
than it used to be owing to the decline in the manufacture. 

17. Q. {Mr. Muir-Mackenzie .)—AYith regard to the 
security question, supposing tonants were given a good long 
period iti which to repay, would not 6 crop he sufficient 
guarantee for the annual instalments ? - They could give 
the tenant 30 years ?—The difficulty with the tenant is his 
liability to get into arrears with his rents and be ejected, 
and if he were a dishonest man, he might give a relinquish¬ 
ment. 

18. Q. lie would not give up land on which he had built 
a well if he could help it P—No, I do not think he would, 
but the holdings are very small, and yon would have to deal 
with more than one man’s holding irrigated from the ono 


32, Q. But even in the case of occupancy tenants he can 
enhanoo his rent ?-That depends on whether the tenant 
is already paying a wet rate. 

33. Q. I mean where there are no wells P—Yes, he conld 
enhance the rent, hut the cases I refer to are those where 
there is bad feeling between the zamindar and tenant and the 
possible enhancement would not in such cases he a sufficient 
inducement, especially as some of the tenants might refuse 
to use the well even if he made it. 

t ? e limdlor(1 now enjoys a period of exemption ?— 

in Aligarh R 9 . 2 per acre were generally let off on urea 
newly irrigated from wells constructed sinoo the last 
settlement. 

35. Q. At the end of tho exemption period the landlord 
gets only half the increase and the other half goes to the 
Government P If tho well is still working at the end of 30 
years. 

36. Q. Tliat is on private improvements effected by the 
landlord P—Government and landlord get half each. The 
tenant is the man who pays. 


well. If you took joint responsibility, then the crop might 
be enough. 

19. Q. Would it ho difficult'to get joint agreements?— 
That is the difficulty ; they are rather suspioious of each 
other. 

20. Q. Could more be done in the way of general adv&noes 
if officers went in for a polioy of active inducement, such 
as Mr. Brownrigg desetibed ?—Yes. 

21. Q. Would you advocate such a polioy or wait upon 
the demand p—It is best to wait upon the demand except in 
a few cases where you might put a certain amount of 
pressure on the zamindar to induce him to make wells where 
they ought to he, but are not made. 

22. Q. If you wait upon the demand, the 1 talcavi 
advances for Aligarh would be about P.s. 3,000 or Es. 4,000 
a year P— 1 should like Government to have the power to 
make wells in some cases, as I have said before. 

23. Q. In addition, would it uot he a good thing if a 
policy of active inducement were entered on in order that 
in Aligarh yon might increase the amount of your 
advances P—You could increase it, but your active tahsildar 
would make people who did not want to take money. 

24. Q. But your active Sub-divisional officer ?—Yes, but 
they ohango so often that you might have to fall back on 
the tahsildar. 

26. Q. Would it be worth while to havo a more or les3 
permanent man in distriots whero there is scope for well 
construction P—As a rule, the people have got a great 
number of wells already made in such tracts. 

26. Q- Yon do not think that any active polioy'of induce¬ 
ment would succeed P—Not unless you had some power 
behind it to make the people think that if they would not 
do it Government would do it for thorn. 


... .. „„ muueemeni 10 tne landlord if the 

Government share in the increase were given ovor to him ?— 
A cm cannot do that after a period of 30 years, bocause not 
the well only, but tho change in prices and a hundred other 
thingR wlnoh affect the assets havo to be considered. 

38 Q. But the landlord has spent the oapital and should 
be allowed to receive the full benefit of it ?■—Yes and 
perhaps Government think that after 30 years he has 
received tlie lull benefit, ^ 

39. Q. But after that period, a certain portion of the 
enhancement would still be on account of the landlord's 
improvements P—If the well is still working. 

4°. Q- Assuming that, why should Government get a 
share of that enhancement ? If that portion were surren- 
dcred to the landlord, would it induce him to make more 
wells b I think .10 years is a sufficient inducement, and I 
do not think the enhancement due to the well can be 
separated then. 

41. Q (Mr Roberts.)-A landlord is not entitled to all 
the benefit; all he is entitled to is to get a reasonable profit 
from his improvement. He is only co-sharer with the 
Government after all in the land ?-I think the 30 years’ 
term is quite Buffieienfc. 

to 4 fie ^ tl al tenn Bnfficient to recou P him ?—It ought 

43. Q. If so, is that all lie is entitled top-Certainly. 

,.,71 Muir.Mockenzie:)~M a you know whether 
Jtloradabad suffered much m 1878 ?—Not very mnoh. 

• 1 r j- Ts -'"ythiug to prevent a similar distress aa 

m 18/8 occuinng again in Kolulkhnnd generally s The 
well irrigation m uot huge. There seems robe no idea of 
extending canal irrigation in Kohilkhnnd. Are vou 
satisfied Will) that P —1 do not know what would ho possible 
im sell* 


27. Q. You would like Government to make wells in well 
tracts, but not to see experiments mado in loss promising 
plnces P—The peoplo knowonongh about wells, and it is not 
necessary to find out more about them ; but if a man was 
willing to go to the expense of making experiments. 
Government might help him ; I would uot put it all on 
Government. 

28. Q. Government is apparently not unwilling to make 
a oanal in an unpromising tract in the hopes of something 
coming of it, and what 1 hope to get your opinion for is that 
it would not be unwise to make similar ventures for wells?— 
The people know a great deal about wells; the oanal 
experiments they cannot make for themselves. 

29. Q. (Mr. Rajaralna Mudaliar .)—AVhy are the land¬ 
lords so indifferent about the construction of wells P—Some 
are on good terms with their tenants and some on bad. 

30. Q. Under existing conditions, does it pay landlords 
sufficiently to make wells ?—In many cases the well which 
was made 20 years before, and from which thoir land was 
irrigated is now falling in, and the tenant is paying a rent 
fixed wheu the well was in full work. Tho zamindar is 
not losing anything by the well falling in ; the tenant is, 
and though one would naturally expect the tonant to 
apply for abatement of rent he practically very rarely does 
so. Tho number of cases of abatement of rent is extra¬ 
ordinarily few ; not one to a hundred of enhancements. 

31. Q. Does it pay a landlord to spend large snms in 
constructing new wells P—-That would depond upon bis 
relations with his tenants. If he had non-occupancy 
tenants, he would probably make wells. 


V- 1,1nal wcro Bron S ht into the tract, would it he 
,r Y ^i There was a little experiment made 
in 18% 111 Bareilly District. The zamimlars used to 
miiKe a bund across the river, but they gave it up, as they 
could not agree among themselves, and 1 wrote to Mr Cole* 
and the Irrigation Department took it up, and made the 
bund on behalf of Government and it irrigated a consider¬ 
able area. That was a small experiment, about 3,700 acres 
at a very small cost. 

47. Q. But, in 1877-78 the mortality was very 
considerable in Eohilkhnnd ?-Tbere was a certain amount 
m MoracHbad due to famine, but not much. 

48.. Q. (7 he President .)—i rum my figures in the district 
ot Jtijnor where the canal is on a very small scale, 12,081 
acres were watered in 1878-79 and now there is 26,763, and 

lsur a !?Q nRb U n 77 ' 78 th °M Were 30 ’ G76 aorC8 aD(1 ™ 
18%, 129,083. Do you consider the administration of the 

Canal Depuitment satisfactory as regards mooting the want* 
of the peoplo P—Yes, on the whole. Sometimes when 
distributaries are altered there are individual hardships, 
because some whose holdings were irrigated do not get the 
same amount through the new channel. That wants looking 
into a little more. 

49. Q. Do complaints come up often to that effeot ?— 
1 here are complaints, not often. 

50. Q. Do you have any complaints about incorrect 
measurement P—Very seldom. 

51. Q Do the native Deputy Magistrates dp tbeir work 
fairly well?—Yes. 


. 52. Q. Are famine relief programmes kept up in your 

division . Yes, but it is a division so well protected Mat 
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we have really very little we could do. The large tanks we 
have down on the list of the Aligarh District, about ten 
tanks each to cost He. 66,000, will not be the least good, 
because they would not hold sufficient water for irrigation 
purposes in a dry year. The programmes are kept up, but 
it is difficult to get any works of real permanent good. 

63. Q. Do the programmes come up to you P—The village 
works ones do. 


64. Q. And there is Borne effort to keep them up to Mr. E. B. 

date?—Yes ; changes every year. Alexander. 

65. Q. ( Sir Thomas Iligham.)— What are provided for -* 

as village works?—The digging of small tanks, wbioh 19th Deo. 02. 
would keep tho cattle alive are useful works, but a big irri- —— 

gation tank would be a failure ; nine caseB out of ten. 

66. Q. These are practically the only village works P— 

And a certain amount of road work and filling in of 
insanitary holes and levelling mounds in some places. 


Witkkss No. 56 .—Me. J. H. Ivens, Superintending Engineer, 1st Cirole, Irrigation Works. 


Mr. J. a. 
Ivens. 


(Replies to printed questions.) 


19th Dee 02. 


A.— Genebal. 

1. (i) The answers below refer to the eastern portion of 
the Upper Ganges-Jumna Doab served by the Ganges 
Canal, comprising parts of the districts of 8aharanpur, 
Muzaffarnagar, Meerut, Bulandshahr, Aligarh, Etah, Main- 
puri, Muttra and Agra. 


(ii) I have become acquainted with the tract during 16 
years of my service on the Ganges Canals. 

2. The following is the average rainfall in each month 
for over 20 years at the stations uoted :— 
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January . 




1 94 

176 

1-48 
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1-07 

•70 

•64 

■52 

■67 

•47 

•86 

•41 

•57 

•so 

•55 

February . 




•84; 1-22 

1-25 

•85 

•57 

•29 

■51 

•30 

•42 

•25 

•21 

•16 

•04 

•06 

•21 

March 




•85 ! 72 

1-07 

■97 

•75 

•53 

•47 

•33 

•58 

•36 

•29 

•33 

•59 

•46 

58 

April 




•11 

•42 

•30 

•42 

■45 

■20 

•19 

•11 

T2 

•11 

•19 

•04 

•01 


•06 

May . 




•87 

*86 

•83 

•97 

73 

•45 

•68 

'55 

•48 

•30 

•47 

•18 

•22 

•so 

•46 

June 




4-59 i 471 

3'23 

294 

294 

179 

276 

213 

266 

2-29 

1-88 

176 

300 

3-62 

278 

July . 




12 35 

12-45 

1064 

1036 

914 

7-29 

897 

773 

894 

7 04 

837 

8-59 

906 

9-54 

955 

August . 




15'93 

113-59 

8'39 

7-57 

876 

7-05 

ST4 

653 

7-56 

6-49 

6-21 

6-99 

870 

971 

8-38 

September 




9 25 

717 

543 

5*4! 

479 

396 

511 

til 

503 

3S2 

4'03 

3 91 

549 

423 

423 

October 




•57 

•43 

•33 

•50 

•49 

■27 

■63 

•39 

•72 

•58 

•40 

•82 

•14 

•59 

•71 

November 




•12 

T6 

•07 

•08 

•03 

02 

■02 

•04 


•02 

•02 

■03 

•08 

■04 

... 

December 




•23 

•33 

•85 

•34 

•46 

•37 

•56 

•23 

•34 

•24 

•25 

■27 

•10 

•04 

•24 


To-ral, 


47-C5 

43" 82 

33-37 

3178 

3018 

2298 

28'68 

22-74 

27-52 

21 94 

22-68 

23-49 

28-00 

29-09 

2775 


The following points are of interest with regard to this 
rainfall : — 

(i) The fall at Hardwar and Roorkec is above the 

average, because of the position of these stations 
at the foot of the hills. 

(ii) The average rainfall of Ghaziabad is 7'20 inches 

below that of Meerut, distant only 30 miles ; 
tliis lower rainfall is probably due to the situa¬ 
tion of Ghaziabad on the east bank of the 
Ilindan Nadi, 12 miles above the junction of 
the Nadi with the river Jumna. 

(i H) The rainfall over the tract of country in the 
districts of Aligarh and Muttra, lying between 
the Karwan Nadi aud the river Jumna above 
the confluence of the two streams, averages 4-81 
inches less than that at the station of Aligarh, 
from which the tract is from 10 to 35 miles 
distant. The deficiency at each of the four 
stations in this tract given above is as stated 
below :— 

Inches. 


K hair 
Iglas 
Sadabad 
Mat . 


478 

5o8 

403 

4’84 


The causes for this deficient rainfall are difficult to ascer¬ 
tain, hut the extensive hare usar plains of the Mainpuri, 
Etah and Aligarh districtslying for 80 miles on the east 
side of this tract, may have something to do with it. 


3. There is no obstacle to the extension of irrigation on 
the tract referred to arising from 


(t) Sparsity of population. 

(ii) Insufficient supply of water. 

(Hi) Insufficient, supply of manure. 

(in) Unsuitability of soil io irrigation, except where 
usar is prevalent. 

(v) Uncertainty of the supply of water. 

{„») Lack of capital for initial expenditure, or of funds 
for the more expensive cultivation of irrigated 
crops. 

(vii) Fear of enhanced rent or revenue assessment, 
(riii) Uncertainty of tenure or defects of the tenancy 
law. 


(ix) 


But the extension of irrigation to portions of the 
Saliaraupur, Muzaffarnagar, Meerut, Buland¬ 
shahr and Aligarh districts_ through which the 
Ganges Canal now runs is not recommended 
because they are rather over-irrigated, specially 
in low-lying tracts ; it might be beneficial to 
restrict the in-igatiou somewhat in this area and 
to extend it to good land lying in the eastern 
portion of the Muttra and the western portion 
of the Aliga. h district, where water is greatly 

needed because spring level is &om 50 to 10 

feet below ground surface, many of the well, 
have run dry, and their masonry linings cannot 
be sunk deeper. 
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In the eastern part of the Bulandshabr district between 
the Ganges Cana) and the An'upsbahv Branch the sod is a 
compound of an inferior sandy clay mixed with salts, locally 
called seoU, and spring level is only some 15 feet below 
ground level. The extension of irrigation to this tract 
might increase the deposit of salts on the surface of the 
ground, and cause some further deterioration of the soil ; 
no extension can thoreforo he recommended to this part of 
the country. 

The Aligarh, Mainpuri and Etah districts have such 
large areas of usar soil that any extension of irrigation 
in such tracts is not recommended. 

4. Land irrigated from privately constructed wells or 
tani<s is not usually exempted from enhancement of rent 
in the case of tenants-at-will, but is exempted until the next 
settlement in the euso of occupancy tenants. Assessments 
are not enhanced until a settlement is renewed. 

Any exemption from enhancement of assessment is 
secured in practice during the currency of the settlement, 
but the landlord derives the benefit of any work he constructs 
by increased vents charged to tenants-at-will. Exemptions 
from increased rent are secured by mutual agreement, or by 
the decree of an authorized revenue court. 

Landlords usually exempt from enhancement of rent, such 
tenants us construct wells at their own cost for a period 
of from 5 to 15 years; but no exemption is mado for 
purchasing means of lifting water or for making water- 
courses. 

The existing exemptions are liberal when the period of 
currency of the settlement is sufficiently long ; the new 
Tenancy Act provides in some measure for this. 

It would he well to provide means to secure exemptions 
for a period of 15 to 20 years if possible. 

5. Loans under the Land Improvement Act are not freely 
taken for the extension of irrigation, a-< there is little 
necessity for their being taken in the portions of those 
districts through which the Gauges Canal Hows. Elsewhere 

the reasons are that there is little necessity for them, that 

people cannot use the money obtained from the loans in any 
manner they like, and the more influential landlords and 
mahnjons do not encourage the loans being taken ; under 
the new Tenancy Act they will probably he more free'y 
taken. The punctual r payment of the loans is also a bar 
to their being taken freely ; the terms are also considered 
hard, and it is oi ten difficult to obtain the requisite, security. 

Of the methods proposed to encourage the loans being 
taken 

(») reduction of the rate of interest, 

(it) remission of the interest, 

(tit) partial remission of tho advance, 

are not likely to encourage their being taken more freely as 
the advantages are only prospective. 

(iu) Total remission in tho case of failure to get water 

will, however, do much to encourage people to 
take the loans. 

(t<) Extension of the period of repayment will also 
remove many hardships. 

(«i) Grauts-in-aid will he of groat benefit to the people 
and restore their confidence. 

6. The extension of irrigation does not injure tho remain¬ 
ing cultivation to any great extent by attracting cultivators 
to tbe irrigated tracts, except in years of drought. During 
the last, decade there have been two famines during which 
some emigration took place from the eastern portions of 
the Muttra district; and a colony of Punjabis, with their 
flocks and herds, settled down in the comparatively sparsely 

opulated pargana of Shikarpur in the Bulandshabr 
i strict. 

During the past decade the population of the extensively 
irrigated Bulandshabr district has increased by 19 per 
cent. 

The people in the Mat, Mahaban. and Sadabad pargnnas 
of the Muttra district, and iu the Govai pargana of Aligarh, 
are eager to have canal irrigation extended to them, and 
a project for a canal to serve this tract has been prepared ; 
a distributary is also under construction to the neighbour¬ 
hood of Ghaziabad, »nd another is projected for the Tappal 
pargana of the Aligarh district. 


B,—Canals of continuous flow. 

7. Irrigation increases the value of the produce of 
land: — 

(i) By rendering it possible to cultivate two harvests 
instead of one. The most commonly raised double crops are 
tbe following: — 

Wheat and indigo. 

Indigo and millets. 

Bice and peas, rice and gram, or rice followed by barley 
and peas. 

Chari and gram. 

Indigo and gram. 

Cotton and gram or peas. 

Several crops of maize. I have seen as many as three 
crops grown on the same ground in one season. 

Maize and barley. 

Many crops of lucerne. 

M any crops of vegetables. 

(it) By leading to the substitution of more or less valued 
crops for rains crop. 

The Deoband, Anupsliahr, and Mat Branches of the 
Ganges Canal are tho most recently constructed. The 
increase in tho area of moro valuable crops irrigated from 
these branch fanals during tbe last 20 to 24 years is shown 
below t — 

Acred. Aoree. 

Deoband Branch . Sugarcane from 3,236 to 16,9X3 


Rice 

it 

4,758 ,, 0,092 

A nuqshahr Branch . Sugarcane 

it 

17,999 „ 39,866 

Ind’go 

St 

4,319 „ 29,878 

Mat Brauch . . Sugarcane 

tf 

473 „ 3,680 

Indigo 

tt 

1,281 „ 5,960 

Cotton 

>3 

1,402 „ 5,600 


At the tail of the Mat Branch in the Muttra district 
sugarcane is hut little grown at present, millet being the 
prevailing crop in the season; but extensive preparations 
are being made to increase the area under cane. 

(Hi) By increasing tbe yield- 

fa) The growth of such crops as melons, vegetables, 
sumircane, cotton, lucerne, indigo, poppy and tobacco, is 
only possible by means of irrigation except in years of very 
ample rainfall; even in such, years they are frequently 
irrigated when water is available, because the slightest 
drought either reduces the yield or kills the growing plant. 

Sugar is an exception as the cane is very hardy, but 
more than one crop in two years is seldom grown on the 
same ground. 

Cotton can also stand a long drought. 

(5) In a year of scanty rainfall all crops require irriga¬ 
tion, except perhaps the millets, maize and hemp. 

(c) In a year of drought all crops must have water, both 
for gormination and whilo in course of growth. 

8. The following is an approximate estimate of the 
increase duo to irrigation iu the value of the produce of 
certain crops:— 

(i) Ou the averago of a normal term of years — 


(a) Sugarcane 

• 


Its. 30 to 60 

(5) Indigo . . 

• 


t* 10 „ 2 d 

(c) Cotton . 

• 


„ 10 „ 15 

(J) Rice . . . 



5 ^ 10 

(e) Maize . . . 



j» 2 , f 12 

(/) Wheat . 


• 

„ 7 „ 20 

(g) Farley . 

• 

• 

a 5 »» 3 5 

(h) Gram . 


• 

it 2 „ 10 

ii) In a year of drought— 




(a) Sugarcane . . 

• 


Es. 40 to 80 

(5) Indigo . , . 


• 

„ 20 „ 85 

(c) Cotton . 


* 

„ 15 „ 25 

(d) Bice . . , 

r 


u 15 >f 35 

(e) Maize . . . 

• 


tt lo a 30 

(/) Wheat 



20 „ 40 

(?) Barley . 

t 


„ 15 „ 85 

(A) Gram . . . 

• 


tt >t 20 
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9. (t) The average rates paid per acre on account 
iirigution, excluding owner's rate, are the following: — 
Per acre. 

Flow. 

Es. a. p. 


of 


Sngaroano and rioo. 
Tobacoo, poppy, gardens, 
orchards, vegetables, 
and watercuts . 


6 ID 8 


Lift. 
Es. a. p. 
3 5 4 


4 0 0 2 0 0 


Year. 


Crop, except 
gardens and 
orchards per 
half-year. 

Crop. 

Do. 


Indigo, cotton, and all 
rabi crops . . •, 3 0 0 1 8 0 

All other kharif crops . 2 0 0 1 0 0 

These rates are paid on the area actually irrigated. 

(ii) Unirrigated land rents at Ro. 1-8-0 to Ils. 3-12-0 per 
acre, irrigated land at Rs. 2 to Rs. 12 per acre ; and in tko 
neighbourhood of towns where vegetables are grown, at 
Rs. 15 to Rs. 60 per aero. 

The rent is generally paid on the total area of the holding 
or field. 

(tit) The owner of the land pays owuer’s-rate at one-third 
of the water-rate on the area actually irrigated, if the land 
is assessed at dry rates; if assessed at wet rates he pays a 
round sum on the whole area ordinarily irrigated ; this sum 
is assessed at each successive revenue settlement. 

10. The private expenditure per aero incurred in bringing 
water to the field and preparing the land for irrigation is 
approximately the following: — 


Crop. 


Sugar¬ 

cane. 


Lilting or distribut¬ 
ing water. 


Proparing 
land for 
iriigutiou. 

_. 

Es. a. p. Es 


Canal flush 


Bice 


' Canal lift 
l Well lift 
Canal flush 
I Canal lift 
.WollUft 
Wheat, Canal flush 
barley, 
oto. 

Canal lift 
Well lift 


„ 9 
,, 16 
,, 0 
„ 5 

»n 
,. o 

.. 5 
„11 


0 12 
0 4 


0 12 

1 8 
0 8 

0 10 
0 12 


Salt efflorescence causes much damage in the Aligarh, 
Rtah, and Mampun districts; it is increased by careless 
irrigation done by cultivators, and by largo volumes of 
water wasted on usar plains, but the damage has been 
minimized of late by the reduction and rectification of 
water-courses, and their proper repair by cultivators being 
more rigorously insisted on. ° 

Irrigation from the Ganges Canal on the tract referred to 
has been going on for nearly half a century; the evils 
referred to above were at their worst about the seventies, 
but during the last 20 years they have been minimized by 
making drains, remodelling distributaries, reducing outlets, 
rectifying water-course* and insisting on their being kept 
m proper repair constructing silt tanks, and preventing 
waste of water. The beneficial results of the work done 
are plainly discernible on all sides, and the evils are every¬ 
where diminishing. J 

Drainage works are a necessary concomitant of irrigation 
works the latter raise spring level by percolation, and 
undoubtedly cause water-logging even if correctly lined out 
on watersheds; canals should therefore be invariably 
accompanied by system of drainage. 


a. p. 
0 to 0 8 0 


Canal water is generally lifted from 1 to 4 feet, and well 
water from 16 to 26 feet: the above figures are for these 
amounts of lift. 

This expenditure is usually incurred by the tenant, who 
recoups himself by an increased outturn. 

11. Some deterioration of soil has undoubtedly resulted 
from irrigation without manure; the upper portion of the 
Gauges-.! umna Doab is composed of such rich soil that 
little or no deterioration can be traced, and manuring is 
but little resorted to except in the case of sugarcane ; rico 
is constantly and unnecessarily irrigated from the canal, 
as the fine silt brought down by the water has a very 
fertilising effect, ana acts as a manure. In the lower por¬ 
tion of the Doab, about Aligarh, manuring is more exten¬ 
sively resorted to for all except rain crops; here the toil 
has always been poor and has undoubtedly been exhausted 
by too frequent cultivation. 

Some deterioration of soil can also be traced in the 
Bulandshahr district from too profuse irrigation, which has 
caused the land to become soured ; but this has been over¬ 
come by a much needed reduction of outlets carried out 
within the last ten years. In the same district the oause 
of a poor crop of sugarcane can generally be traced to too 
frequent irrrgation while the crop is young. Evil results 
from too extensive irrigation only appear when water is 
used too profusely; this is the case in many low-lying village 
lands in the Aligarh district for which water is taken almost 
constantly; measures are now being carried out to reduce the 
evil by curtailing the irrigation in low lands and extending 
it to higher lying tracts. 

Water-logging used to occur largely in the MuzufEar- 
nagar and Rulandshabr districts, but the splendid system 
of drainage works constructed during the last two decades 
ha6 almost entirely removed this evil, and new drains are dug 
every year to further reduce it. The mileage of drains 
now existing in the neighbourhood of the Ganges Canal is 
1,701 to 3,097 miles of canal and distributaries. Much 
benefit has also been conferred by remodelling distributary 
channels and in removing them from low ground on to 
watersheds. Over half the total mileage of distributaries 
has been remodelled during the last decade. 


(1) Extension, etc., of existing Irrigation Works —Aro 
many extensions or improvements of existing works, which 
would be ccitaiu to prove remunerative or to increase the 
efflciemyof the works, held in abeyance owing to restriction 

(1) No, but extensions and improvements aro delaved 
from want of establishment to prepare the proiocts; all 
Divisional and Sub-divisional Officers are busily engaged 
on current work, and have little time to spare to the prepara¬ 
tion of projects. Again, the charge of many subdivisions 

s held by subordinates, who, m many cases, arc incompetent 
to prepare projects. 1 

On the Ganges Canal there are 8 ix divisions in charge of 
Executive Engineers, and If, sub-divisions, of which live 
are held by English Assistant Engineers, three by Native 
Assistant Engineers, seven by subordinates, and one by a 
Canal Deputy Magistrate- In former days it was the rule 
for a sub-division to be held by an Assistant Engineer, 
now it is rather the exception. In the Northern Division 
where the work is of the greatest importance and respon¬ 
sibility, the three sub-divisions are held by Assistant En-i. 
noers; this leaves only five Assistant Engineers to °bc 
divided among the ]3 other sub-divisions. 

The life of an Assistant Engineer in the Irrigation 
Rranch is very arduous and exposed, and tho cost of living 
is greater than in the other branches of the Public Works 
Department. The men required should be specially keen, 
zealous, and interested m their work, of great tact and judg¬ 
ment to qualify them for the heavy executive and adminis- 

trative work they have to perform, and to fit them to deal 

with native landlords and cultivators. 

Canal Engineers aro the most hard worked of all officers 
In India , they march about the districts throughout the 
year during tho hot weather, rains and winter; the only 
closures of the caual occur in the rainy season, when all 
repairs to works below water level are curried out; towards 
the. end of the rains distributary clearances are begun ; and 
during the rains constant checking of rice irrigation is 
carried on. Canal Engineers have often to maintain three 
establishments, one for their wife at head-qnarters, another 
to accompany them in the district, and a third in tho hills 
for their children during half the year. They require 
ample means of locomotion and have to maintain earriago 
for their camp equipment throughout the whole year. This 
necessitates a heavy outlay, and in consequence married 
men suffer considerably from financial pressure. It also 
diminishes the attractiveness of the service, and wo do not 
get the best men available. Most married men for those 
reasons try to get away from the Irrigation Branch into 
another, in which life is generally pleasanter and less trying. 

Another reason for the lack of good establishment is the 
heavy demand made on the Irrigation Branch for men to 
serve elsewhere. A number of our most able men have 
gone to Egypt, where honours and rewards have been 
showered on them. Some have been lent to Native States, 
and to other departments. It is the best men who are’ 
asked for and leave, but the service naturally suffers in con¬ 
sequence. 

The obvious remedy for this state of things is to appoint 
selected men of acknowledged administrative power, and 
great keenness for work to the Irrigation Branch, and to 
improve their pay and position in order to attrac the most 
suitable men to it, and to retain them contented with their 
work. 


S 


Mr. J. E. 
Ivent. 

10th Dec. 02- 
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(2) Financial arrangements .—Have present arrange¬ 
ments under the provincial settlement the effect of oncourag- 
jng or discouraging the extension of irrigation P 

The effect is certainly to encourage tho extension of 
irrigation. From conversations 1 have had with zamindars, 
it appears that tho lavish use of manure and frequent 
ploughing, formerly only carried on for sowing wheat, has 
boon advanced to other and inferior crops, 'i'onants-at-will 
do not now exhaust the soil in each successive season as 
they did before, but look forward to some extent to the 
future. They expect and endeavour to get a larger outturn 
from the crops on thoir land, and go in tor a heavier initial 
outlay to obtain greater profits. The natural tendency is 
to irrigate the growing crops to ensure a good return for 
their increased outlay in preparations. 

The rapid increaso in the area of first class crops on 
tracts commanded by canals, such as edible sugarcane, 
paunda and inert hi, catic for pressing, dholu and sortu, and 
rice of the transplanted, deep-rooted, and shallow-rooted 
varieties has been very marked of late years; under the 
present provincial settlement this increase is likely to con¬ 
tinue with far greater rapidity. The following figures show 
tho averago iucrease in areas of first class crops, irrigated 
from the throe most recent extensions of the Ganges Canal 
at the beginning of the eighties and at the end of the 
ninetees— 


Branch. 

Irrigated area of 1st chut* 1 
crop in acres. 

Rbmabjsb. 


1881-86. 

1896-1900. 


Deoband . 

12,847 

23,276 

Rice and canc. 

Anupshahr 

16,970 

23,414 

Cane only. 

Mat , 

909 

2,943 

» 


Fibst Circle, Triugatiom Works. 


Statement showing the advance in irrigation and in the 
urea of 1st class crops on the Jjeohand Branch , 
Aiorthern Division, Ganges Canal. 


Year. 

Total abxa. 

IBRIGXTK1). 

Abea cv 
buoarcanb 
lull kicu. 

Totai. 

Kharif. 

Babl. 

Sugar. 

Rice. 

18S1-&2 

9,4*0 

18,356 

0,665 

3.414 

io.e«9 

1882**3 

15,081 

13,514 

11,041 

3,476 

14,617 

1883-84 

16,213 

23.605 

8.377 

3.790 

12,167 

1884-85 

16,700 

10,342 

8.912 

6,302 

14,217 

1886-86 

14,717 

20,904 

9,322 

3,685 

13,207 

1896*87 

14,891 

16,786 

8,672 

3,768 

12 f 440 

1887-89 , 

14,794 

18,786 

0,183 

4,021 

13,204 

1888-89 

17,005 

11,632 

11,237 

4,858 

10.095 

1889-80 

16,507 

29,898 

8,073 

6,489 

13,56:3 

1890-91 , 

19,278 

16,648 

9,300 

6,787 

16,067 

1891-82 

16,695 

26,192 

>1,345 

6,290 

17,636 

1892*98 

19,649 

23,009 

9,126 

8,619 

16,846 

1893-84 

19,611 

18,961 

12,009 

6,016 

18.025 

1884*96 

21,033 

661 

11,612 

7,010 

19,261 

1B95-98 

18,623 

23.317 

10,822 

6,473 

17,296 

189697 

24,76J 

36,914 

17,890 

8,074 

24,864 

1 J97-9S 

26,123 

27,245 

13,288 

10,276 

23,663 

1838-99 

24,106 

27,340 

16,092 

7,237 

22,329 

1899-00 . 

29,638 

45,656 

16,741 

8,025 

23,706 

1900-01 

26,606 

28,819 

12,165 

9,702 

21,857 

1901-02 

28,028 

43,392 

9,729* 

10,817 

20,646 

Toth. 

406,292 

482,201 

220,001 

ISO, 777 

360,878 


* Decline in .ogir owiug to injury from grasshoppers ; the crop was 
plsujheil np snd other crops were sown in the rains. 


(3) Expansion of irrigation from existing works .—Main 
features and results of the policy adopted during re.-ent 
years for the expansion of irrigation from existing canah 
by remodelling the channels, re-adjusting the size and 
location of outlets, and improving generally the system of 
distribution. Further scope for similar improvements. 

Most of tho distributary channels of the Ganges Canal 
have been remodelled during the last ten years. The main 
features of the policy adopted for this remodelling have 
been to adapt the channels to command the country to be 
served in order to admit of flow irrigation being rapidly 
carried out; this has been done by giving the beds of 
channels more gentle slopes, with numerous small notched 
masonry falls suited to drops in the level of the country; to 
adjust the sections of channels at each mile to carry a 
volume of water sufficient for all requirements, in order to 
ensure that a portion of the supply at the head flows down 
to the tail outlets, without being all consumed in the upper 
reaches; to reduce the outlets to a number which can he all 
fed with tho supply carried at each point of the ohannel; 
and to select the position of outlets to serve water-courses 
flowing through high ground to command tracts of cultiva¬ 
tion on each side. By placing the outlets in the banks above 
notched falls, an excellent command of the country lower 
down can he obtained. 

The slight slope given to the remodelled beds of channels 
has reduced the velocity of the water carried down ; in conse¬ 
quence there is no longer any tearing action or scour of the 
bed and berm that used to exist everywhere. The result 
has been an automatic process of puddling the beds and 
Bides of the channels, which makes the loss by percolation 
much smaller than it used to he; a large volume of precious 
water is therefore Baved by low slopes. This morning f 16th 
December), I rode up the Sikandrahad Distributary, a 
channel which has been recently remodelled to a bed slope of 
1 in 6,600, after giving a good deal of trouble in the past. 
I found the channel closed, but saw that water bad easily 
reached the tail minors at a distance of 24 miles from the 
head ; both bed and berms were coated with a film of veiy 
fine silt, Rome 2 or 3 inches thick, which must form the 
most effective natural puddling possible. This fine silt 
appeared as if it had been plastered with a trowel, for there 
was not a sign of a ripple on the surface to be seen any¬ 
where. The adjustment of sections of channels to suit the 
requirements at each point has led to a revolution in the 
distribution of water. Formerly all water was consumed 
with much waste in the upper reaches of channels; but 
little got down to the middle reaches ; and scarcely any, or 
none at all, flowed to the tail where the outlets were starved. 
Now a portion of the water admitted at "the head of a 
distributary reaches the most distant outlets, and every 
cultivator is able to carry out his irrigation with ease and 
rapidity. 

A comparison of the areas irrigated from distrihntaries in 
1877-78 and 1883-84 with those irrigated in 1896-97 
and 1899-1900 is very instructive. The total area irrigated 
in the ujipcr reaches cr£ channels during the last two famine 
years has increased considerably; that in the middle reaches 
lias almost doubled ; and lower down in the channels an 
enormous and quite unlooked for area has been irrigated. 
This large area at the tail was unexpected ; because water 
was formerly but occasionally obtained with difficulty in the 
lower reaches of distributaries, and cultivators necessarily 
learnt to use it with economy and without waste, in conse¬ 
quence they were taught to make water go much further for 
irrigation than elsewhere, by dividing their fields into 
srmuler patches to be filled in succession, by using only the 
minimum amount required in each patch, and by keeping 
their water-courses in a better state of repair to prevent 
leakage. 

The number of acres irrigated in each sub-division of 
the Anupshahr Branch during the last four years of drought 
illustrates the increase of irrigation in the lowest reaches of 
that channel:— 


Year. 

1 Sub-diva. II Sub-diva. 

III Sub-divn. Total. 

1877-78 

31,516 

36,482 


68,028 

1682-83 

38,824 

62,941 

89,692 

1,41,457 

1896-97 

48,605 

74,210 

75,666 

1,98,481 

1899-19C0 

64,669 

84,968 

99,394 

2,49,031 

Outlets 

in the upper 

reaches of 

channels 

have been 


reduced to a number admitting of the required area being 
rapidly and easily irrigated without waste, and those lower 
down have also been slightly reduced to suit the require¬ 
ments of each village ; but reduction of waste has been 
almost entirely carried out by giving each channel a full 
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supply of water for the time required to carry out its irri- on the fivo principal distributaries of the Ganges Canal ; Mr. J. E. 

gallon, and no more. The accompanying statement shows withtho exception of the Kalda Distributary,the reduction* Ivent . 

the reduction in number of outlets during the last ten years have not exceeded 25 per cent. - 

19 th Doc. 02. 


Statement showing number of outlets per mile of channel during the last 10 years . 


Distributaries. 

1899-60. 

J890-91. 

1891-02. 

1892-95. 

1893-94. 

1894-95. 

1895-98. 

1896-97. 

1807-98. 

1898-90. 

Right Muhammadpur. 

80 

7-6 

75 

8-0 

7-2 

7-2 

7-2 

6-4 

6.0 

60 

Parichatgarh . 

6-6 

6-9 

70 

7-2 

7-2 

7'2 

7-2 

6’8 

5*4 

5 ‘4 

Right Jauli 

80 

8-1 

8-1 

8-2 

8'6 

8-2 

8-2 

8'6 

8-1 

5’5 

Kalda . • 

123 

12-3 

12-3 

323 

7-9 

7-1 

8 3 

8-3 

8'5 

86 

Sornera . • 

8'8 

8-8 

7'0 

7-3 

7'2 

7'2 

7-1 

70 

6-8 

6-3 


Outlets in salt lands, usir soil, have been removed to 
better ground, where the water-courses will not take up the 
salts and carry them into cultivation. Where distributaries 
are passed across low ground, water-courses with high hanks 
aro generally removed to better places in cutting, where less 
waste is likely to occur, or minors with suitable falls are 
made to replace them. Sometimes these high water-courses 
are found in such good order with constant silt clearance, 
and so well puddled with fine silt, that they are allowed to 
remain. A fruitful source of waste is placing outlets near 
roads ; for this reason falls with deep drops are seldom 
combined wirh bridges, but separate notched falls are placed 
at a slight distance below loads. 

A small book containing “ Instructions on Repairs for 
the use of Canal Subordinates ’’ has been recently printed, 
which is likely to prove of some use for the guidance of 
■Sub-Overseers. In addition to notes on repairs, it contains 
other directions for the preyention of waste by crossing 
channel heads effectively, for placing outlets in proper 
positions and for the careful supervision of all irrigation 
matters. 'I he result of all these arrangements for the use 
of water with economy and for the prevention of waste in 
the upper reaches of the channels which received a super¬ 
abundant supply has been a large. saving of valuable 
water ; the volume saved is now utilised in larger supplies 
given to the middle and lower reaches of channels which 
formerly received but a scanty supply or no water at all. 
Almost' every distributary and minor channel has been 
enlarged to carry increased supplies in order to allow irriga¬ 
tion to be easily and rapidly carried out without waste; in 
consequence, the total requirements for consumption in each 
division have increased. But, on thejother hand, the actual 
volume available for consumption has bren reduced. The 
Ganges Canal has now to furnish water for the Agra Canal, 
for which the river Jumna has generally an insufficient 
supply. The volume of water in the river Gauges at 
Hard war and at .Narora is now equally divided between 
the Upper and Lower Ganges Canals; during a part of 
the month of January 1900, the share of water available 
for consumption on the Ganges Canal on this basis was 
only 2,620 cusocs, with which over J million of acres of 
irrigation had to he kept up. Formerly about 6,500 ensues 
were available, that is all the water that could be admitted 
into the Ganges Canal from the river Ganges at Hardwar, 
8,000 cusecs, less 1,500 cusecs that had to be passed down 
the Cawnpore liranch below Aligarh to keep up navigation. 
This 8,000 cusecs amounted to about three times the volumes 
available in January 1900. Within the last three years the 
Fatohpur Branch has been opened, which requires a supply 
of 603 cusecs of water; at present the Mat Brunch 
Extension is under construction, which later on will require 
a volume of 412 cusecs, and tho Nandgaon Branch for 
which 183 cusecs will be required. Without the great 
economies in the use of water brought about in recent years, 
and the better system of distribution on the principle of 
giving bountifully for short periods, it would have been 
impossible to entertain any idea of these extensions ; yet 


the extensions are being made, and there is little doubt that 
with further economies, and with further investigations on 
the elasticity and better distribution of water, the required 
supplies will be obtained without any reduction whatever in 
the area irrigated from the GangCB Canal. 

During the last decade there have been two record years 
of irrigation from the Ganges Canal, 1806-97 and 1899* 
1900 ; but in both years the volume available for consump¬ 
tion on the canal were far more scanty than those in 
previous record years. 

The Aligarh Divisicui is now the only backward one of the 
Ganges Canal ; in it there is still scope for further economies 
in distribution, which are being attended to as quickly as 
possible in the endeavour to obtain a Bupply of water for 
pargana Hathras. But every day some now fact comes to 
the knowledge of tho irrigation student, and constant 
changes and improvements are carried out in all divisions 
of the canal with a view tomconomise water. 

(4) Duty of water .—Improvement effected of recent years 
in the dutv of water. Probable percentages of supply at 
bead of canal still lost by percolation, etc., from (1) main 
canal, (2) distributaries, (8) water-courses. Results of any 
experiments that may have l>een made with reference tothe 
question of rendering the channels water-tight by puddling 
or otherwise. 

The improvement effected of recent years in the duty of 
water in the Meerut and Bulandshahr Divisions can be seen 
from tho following statement for the last four years of 


drought:— 



Duty iw 
sbajck. 

(a* 

a 

>■» 


Division. 

J ■ ;‘ir 

Yc»r. 

Kharif. 

x 

«3 

a 

2, 

o 

X 

if 

3 

O 

B aHXIIl. 

Meerut . 

1B77-78 

93 

150 

233 

Supply unlimited. 


1883-84 

I 60 

137 

193 



1890-97 

114 

161 

272 

„ limited. 


1809-1900 

| 99 

163 

268 

»# H 

Rulandabahr . 

1877-78 

i 

i 80 

174 

220 

Supply unlimited. 


1883-84 

HI 

195 

340 

j* if 


1896-97 

1 136 

188 

926 

„ limited. 


1619-1900 . 

| 110 

281 

398 

if i* 


The following statement showR the duty on five principal 
distributary channels of the Ganges Canal during the last 
nine years ; the figures for the previous years from 1877-78 
are not available. 


Channel. 


1091-92. 

1892-03. 

1 

1893-94. j 

1804-06. 

1895-06. 

1896-07. 

189 7-98, 

1898-99. 

1699-00. 

ATeragt 

for 

9 yearn 

9 

£ 

• 

a 

V 

-C 

US 

x 

03 

tiJ 

X 

rf 

XI 

US 

x 

2 

<3 

x 

US 

x 

j 

CO 

X 

US 

X 

eS 

Kharif. 

X 

«g 

OS 

S 

X 

US 

X 

« 

i 

X 

« 

X 

PS 

«a 

5 

X 

n 

C£ 

'fc. 

c* 

s 

X 

a 

ft 

5 

X 

US 

X 

* 

PS 

Muhammad pur 

626 

82 

95 

84 

98 

93 

83 

82 

1 

66 

7» 

78 

89 

84 

47 

60 

46 

I 73 

79 

79 

69 

Parichatgarh . 

85*7 

80 

12« 

81 

65 

76 

05 

60 

... 

5S 

90 

82 

122 

78 

112 

85 

97 

! 100 

139 

78 

07 

Jaoli . . • 

65*0 

71 

97 

66 

90 

68 

82 

68 

17 

67 

94 

97 

111 

78 

92 

64 

63 

1 89 

140 

74 

91 

Raids . 

142-6 

131 

112 

87 

159 

87 

no 

C7 

57 

80 

104 

102 

188 

76 

125 

73 

138 

| 105 

161 

90 

us 

8f>mera . , 

1165 

; 

152 

93 

187 

90 

170 

90 

26 

j» 

184 

154 

202 

! 93 

i 

166 

79 

165 

1 136 

165 

67 

154 
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Statement showing irrigated areas and duties in the Meerut and Bulandshahr Divisions, 

Ganges Canal. 


Division. 

Year. 

Abba ibbioated. 

Total of daily 

DISCHARGES 

UTILIZED. 

Number 

OF DAYS 
THE CANAL 
WAS 

RUNNING. 

Duty. 

Duty, 

whole 

yoar. 

Remarks. 

d 

JS 

w 

i 

« 

& 

£ 

efi 

Kharif. 

c3 

K 

*4-5 

T 

as 

JS 

M 

• r4 

3 

( 

1 1877-78 

69,047 

59,731 

135,629 

66,093 

1S3 

166 

93 

150 

223 

Unlimited supply. 


i 1878-79 

66,412 

102,301 

88,488 

96,320 

150 

170 

113 

180 

292 

Ditto 

Meerut 

• 1883-31 

84,024 

171,418 

257,749 

228,917 

183 

183 

60 

137 

192 

Ditto 


j 1896-97 

78,859 

157,210 

127,108 

190,100 

183 

182 

114 

151 

272 

Limited supply. 

1 

11899-1900 . 

94,848 

185,906 

142,958 

207,537 

149 

182 

99 

163 

265 

Ditto 

f 1 1877-78 

85,528 

62,473 

174,590 

59,583 

183 

166 

89 

174 

220 

Unlimited supply. 


. 1878-79 

88,837 

122,561 

141,361 

164,884 

150 

170 

91 

126 

221 

Ditto 

Balandshahr ■ 

1883-84 

88,166 

139,120 

114,641 

130,287 

183 

183 

141 

195 

340 

Ditto 


1896-97 

94,080 

147,380 

126,517 

143,628 

188 

182 

136 

188 

326 

Limited Bupply. 

( 

1899-1900 . 

106,297 

202,067 

136,612 

120,942 

149 

182 

116 

281 

396 

Ditto 


From calculations made on the volumes entering tho 
Ganges Canal and those consumod or passed on, it appeal's 
that the loss by percolation on tho canal varies from 131 
to 16'2 per cent, of the supply taken in at Hardwar. The 
loss is greatest in proportion where the canal is raised 
rapidly, and is least where a medium supply is run. The 
loss by percolation on some distributaries has been found 
to be from fi'8 to 8'2 per cent, of the volumes at the head. 
Experiments on the loss from percolation, etc., on water* 
courses was begun in the Anupsnahr Division, but they 
were not carried to completion, because the officer making 
them was transferred. 

Ocular evidence of reduced loss by percolation on distribu¬ 
taries caused by the channels having become more water¬ 
tight, is given from an inspection of the low country in 
some reaches in high bank. This morning (18th December), 
I rode up the left Shola Distributary ; for 7 miles of its 
length the low lying country on both sides was formerly 
a swamp, and a sure find for snipe. To-day l found it 
absolutely dry, not a water-bird of any description to be 
seen. 

(5) Distribution of water .—How is tho distribution of 
water controlled and the share of each village and cultivator 
determined, more specially with reference to the more 
recently constructed channels ? 

Water is distributed to villages in proportion to the 
cultivablo area, aftor deducting the area of well irrigation. 
Water is supplied by means of outlets in the bauks of 
distributary channels, the diameter of the outlets being 
sufficient to allow the required irrigation to ho easily done. 
Outlets are either given for a single village, or to several 
villages in combination. The distribution of water on a 
water-course is generally arranged by tho villagers them¬ 
selves ; in some cases where cultivators cannot agree, an 
established roster for distribution is laid down, hut this 
method is discouraged and is seldom resorted to. Some¬ 
times an unfortunate oppressed cultivator cannot get water, 
hut arrangements can generally be made to givo him water 
without our having to take up the whole distribution on the 
water-course. 

In recently constructed channels water has been usually 
given for the irrigation of about 40 per cent, of the cultivated 
area after deducting the area of well irrgation, 18 per cent, 
of this area being allowed for kharif irrigation and 27 per 
cent, for rabi irrigation. It is not often that this propor¬ 
tion of area to he irrigated can he increased; in many cases 
it has to be reduced from an insufficient supply of water. 

(11) Flood protection and drainage works.- -Drainage 
of canal-irrigated districts ; total expenditure incurred ; and 
results obtained, beneficial and otherwise. Necessity for 
the further constiuction of drainage works in canal-irrigated 
and other districts. 

The Ganges-Hindan Doah served by the Ganges Canal 
is now well provided with drains, and flooding does not 
often occur except afer exceptionally heavy rainfall. 


The total lengths of canal and drainage channels in each 
of the last 20 years is given below, together with the yearly 
expenditure incurred on drain :— 


Year. 

Length in mit.bs of 

ceia-nnblb. 

'EXI’ltNDiTUliR ON 

OB AINU. 

Canal 

channols. 

Drainage 

cuts. 

Rupees. 

1880-81 . 

2,999 

607 

34,768 

1881-82 . 

2,988 

723 

25,181 

1582-88 . 

3,006 

867 

32,485 

1882-84 , 

3,015 

911 

14,688 

1884-85 . 

3,015 

934 

7,905 

1866-86 . 

3,082 

956 

4,521 

1886-S7 . 

3,016 

957 

8,140 

1887*88 • . , 

3,077 

895 

37,736 

1888-89 . 

3,058 

966 

16,016 

1889-90 . 

3,041 

965 

—6,223 

1S90-»1 . 

3,041 

972 

15,425 

1891-92 . 

3,046 

1,081 

92,935 

1892-93 . 

8,056 

1,103 

90,928 

1893-94 . 

3.067 

1,211 

96,577 

1894-95 . 

3,105 

1,315 

80,965 

1895-96 . 

3,147 

1,863 

71,902 

1896-97 . 

3,180 

1,495 

59,720 

1897-98 . 

3,169 

1,587 

17,673 

1898-99 . 

3,188 

1,598 

7,803 

1899-1200 

8,242 

1,730 

20,937 


From the above it appears that 20 years ago the mileage 
of drainage channels bore a proportion of only 20 per cent- 
to that of canal channels j the proportion is now 53 per 
cent. The total expenditure on drains in each division of 
the Ganges Canal during the last 50 years has amounted 
to 22£ lakhs of rupees. 

Rs. 

Northern Division .... 3,05,246 


Anupshahr 
Meerut 
Hulandshahr 
Aligarh 


TotaI 


1,37,056 

4,57,638 

9,12,618 

4,61,281 

22,73,789 


The drainage of the Dulandslnihr Division is as nearly 
perfect as it can he made ; that of the Meerut Division is 
very nearly as good; there are more artificial aiteriftl drains, 
hut fewer small drainagu cuts. 1 he drainage of Aligarh is 
good, hut flooding is more frequent in account of the 
enormous area of hare waste salt lands, from which water 
pours off very rapidly. In t!>e Northern Division there 
are a large nnmber of percolation drains by mea?is of which 
considcratle areas of submontane land has i een brought 
under cultivation. ') he drainage of tho Anupshahr Division 
is not a difficult problem, as that canal generally lies on as 
the Jumna uplands. 
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1 . Q. (The President) —Yon have had large eiperienco 
on the Upper Ganges Canal P—Not very large ; I was there 
two years, 1886-87. I was in Itobilkhund three and a half 
years, then I was on the Lower Ganges Canal, the Eastern 
Jnruna, and again on Lower Ganges Canal. 

2. Q. You say in reply to Question 3 (ix)—“ But the 
extension of irrigation to portions of the Saharanpur, 
Muzaffarnagar, Meerut, Bnlandshahr and Aligarh districts, 
through which the Ganges Canal now runs, is not recom¬ 
mended, because they aro rather over-irrigated, specially 
in low-lying tracts ; it might be beneficial to restrict the 
irrigation somewhat in this area and to extend it to good 
land lying in the eastern portion of the Muttra and the 
western portion of tho Aligarh district." Have you ever 
Testrioted it P—Not restricted irrigation. The idea is to 
try to restrict the amount of water used in low-lying tracts, 
and give facilities in high-lying tracts. The former havo 
had greater facilities in the past, and there the people take 
water in excess. 

3. Q. How are yon reducing the quantity of water ?— 
By making the outlets proportionate to the amount of 
irrigation to be done, 

4 . Q. And if you find two villages upon the same 
distributary, oue high-lying tract with 25 per cent, of its 
area irrigated, and the other a low-lying tract with 80 per 
tent, of the area irrigated, you would restrict the area so 
much as also to restrict the area of the low-lying P—No, as 
a rule, the actual area irrigated is not restricted. There is 
greater economy in the water used, but tho high-lying 
village would have further facilities for irrigation given 
it. That is to say, the outlets would be large, because 
there could possibly be no wasto. The outlets in the low- 
lying village would bo restricted to actual necessities. 

5. Q■ Have you ever gone further than that P -No, I 
came across a village in the Aligarh district where the 
irrigation was 129 per cent, of tho area in the two fasls 
(seasons.) 

6 . Q. Yon have reduced the size of the outlets in that 
village and yon will not be sorry if you get a less areaP - 
Yes. Of course there is a little margin, and you can put 
it to the benefit of the village or tho reverse according as 
the margin occuts. But the actual irrigation done would 
not he restricted. 

7 Q. The other day Mr. Hand, of the Opium Depart- 
men, told us that the people down there complained very 
much of the restriction of the water P—Yes, there always 
are complaints, because the villager likes to have an ample 
supply of water running constantly. That, of course, 
water-logs the land, ruins the crops, and does great damage. 

I came across an instance of that in Kohilkhuod where 
thero was a dam put across a river and the crops in the 
neighbourhood were very poor indeed. There wa» another 
instance m Kohilkhund on the Bagal Caual where a 
whole tract was practically ruined by floods from a river 
and the water-level was high, so this country was debarred 
from irrigation. The floods could not get away. But 
that disappeared, and now the floods spread it across the land 
and fertilise it. 

8 . Q. You altered the conditions of the irrigation P— 
Yes, it was given up for the benefit of the people. 

9 . Q. M ere they satisfied ?—I do not think that they 
wore dissatisfied. 

10 Q You are now proposing to give an extension of irri¬ 
gation in the Mat direction. What percentage of the area 
of villages will be irrigated in that direction P—The scheme 
was worked out Toughly for 40 par cent, of the cultivable 
area of the villogos after deduotrug the area of well irriga¬ 
tion. We allow about 13 per ceut. for the kharif irriga- 
tionand about 27 for the rabi. 

11 Q. Judging from the papers submitted by tbs irri¬ 
gation officers in the Doab, the chief matter of interest now 
is the economy of water and the adjusting and remodelling 
of branches ?—Yes, for many reasons ; to make the water go 
as far as it will for there is too much water used, it sours 
the land and raises tho water-level. The souring is espe¬ 
cially perceptible in over-irrigated tracts. 

12 Q. For such tracts would it not he advisable to 
reduce the area P—1 think it would. We are practically 
obliged to carry out the irrigation that has been done in 
past years. It turns on the fact that the villago is assessed 
at wet rates. 

13 Q. It would not he possible for tho oanal officer to do 
it; it would he revenue ; but do not you think it is a thing 
which may he looked upon as practical P —Yes. In the village 
of Jalaii on the Ganges Canal in the Aligarh district it 
would he a great benefit. 


14. Q. (Mr. Boberts .)—That has been going on 
years P—Y r es. 


for Mr, J. S, 
Ivens. 


16. Q. Is that area soured P—I fancy it must be. jg^ j Jec q.j 

10. Q. (Sir Thomas Higham.) —You have reduced tho —- 

area there?— No ; we only make the people use tho water 
with greater economy. 

17. Q- ( The President.) —Can you arrive at any estimate of 
tho economies you have effected P—With an area in 1899- 
1900 of over li million acres on the Ganges Canal the supply 
in tho cold weather was 2,260 cnsecs. We could not possibly 
have done anything like that had we not remodelled our 
u hannels. 

18. Q. Could you say of a distributary that it now 
irrigates as much with 75 cnsecs as it used to with 100 P— 

It is hard to give an exact reply, because in the old days the 
distributaries used to run with less largo supplies than now, 
when wo always mu them with as large a supply as possible, 
so as to carry out tho irrigation as rapidly and easily ae 
possible. 

19. Q. Tho evidence as to the Eastern Jumna Canal went 
to show that wo were creating economies, but not attempt¬ 
ing to extend the irrigation, but getting moro on unirrigated 
parts ot the same village going up to 70 or 80 per cent, 
without hesitation p—Tho result of economies has been to 
make irrigation much moro even. Compare a particular 
distributary in 1877 and 1897. The distributary is 18 miles 
long and in the first 6 miles thero was in 1877 an 
enormous area irrigated ; from mile 6 to mile 13 a part 
was irrigated; from milo 13 to 18 absolutely none. 

In 1896-97 in the third portion there wore 2,500 acres 
irrigated on the Anupshahr Branch ; in the last year the 
irrigated kharif area was 39,000 acres in. the third 
Sub-division, and in the first Sub-division it was 87,000 
acres. It was the first time in tho history of the 
canal when the kharif irrigation of the 3rd Sub-division 
heat that of the 1st, and that was due to alteration of the 
distributaries to enable tho water to get down to the 3rd 
Sub-division of the branch. What has been done on the 
Sub-divisions of the Anupshahr Branch has been done on the 
three reaches of almost every distributary. The 1st, which 
used to irrigate enormously, irrigates more than it used to do 
with less water ; the 3rd reach gets moro water and it has 
doubled tho area irrigated. 

20. Q. Does not that show that you have not gone far 
enough P You do not want to increase the irrigation of the 
1st Division. So long as that has gone on increasing, yon 
are giving it too much water still; are you Dot P Granted 
that it is done with less water, do yon want to increase 
the area irrigated in your upper divisions P—Not in such 
villages, but they may carry the water 5 miles from tho 
canaf to other places. We are reducing the water-supply to 
each village in the 1st Sub-division as muoh as possible. 

21. Q. (Mr. Boberts.)—la the villages originally served 
is tho irrigation more intense than it was before P—Not 
the average, 

22. Q- {The President )— Water is so priceless that I 
should be jealous of giving more where there was enough 
already ?—Yes, that is thoroughly well understood. 

23. Q. Is it within the bounds of experiment to puddle 
distributaries P—There was snob an experiment started, but 
tho Sub-divisional Officor making it was transferred. The 
loss from percolation over the whole Ganges Canal, I find, 
varies froinl3'l to 16'2 per cent, of the amount of water 
ontering tho canal. Sir Thomas Higham worked it out at 
20 per cent, in the Punjab. That was on tho main canal. 

On the distributaries I found 6'8 to 8'2 per cent, to 
represent tho loss. Sir Thomas Higham got at about 6 per 
cent. Botwcen the outlet and the head the loss comes out 
at from 19 to 24 per cent. Sir TbomaB made it about 20 per 
cent. Ours is slightly less. 

24. Q. We had evidenco from Mr. Nelson who had been 
on the Mat Branch that it oost Bs. 5,000 a mile for 
puddling distributariesP—Yesterday morning I came up 
a distributary, which was most exquisitely puddled. Hie 
sides of the bed were covered with silt by a natural process. 

25. Q On page 139 of your paper in answer to Question 7 
(ii) von give figures showing the increase of indigo. I 
suppose indigo is quite off now ?—Yes. There is a large 
indigo tract- belonging to Mr. Michel. The manager told 
me yesterday that they have given up indigo altogether. 

He proposes to grow sugar and start a sugar factory. 

26- Q- Is ootton starting in its placo P—Yes, very largely ; 
it is a decidedly increasing area. 

27. Q. On page 140 in answer to Question 11 you say— 

“Some deterioration of soil oan also he traced in the Buland- 
shahr District from too profuse irrigation.” Is Bnlandshahr 
the highest irrigated district now P Meerut used to be ?—1 es 
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J (r J. H, Bulandshahr went ahead tremendously in 1899-1900. Iti» 37. Q. I gather you hare quadrupled your irrigation on 
Ivens, the moat advanced of all the Divisions on the Ganges Canal; the AnupBhahr Branch Binoe 1877. Hovr?—By better 

- tho system of distributaries is the best managed and the distribution and remodelling obannels. 

19t h Deo, 02. best drained. There has been more money spent there. . 38 . q. B nt if yoa i et the water int0 a distributary, it is 

2 g q Is there a danger of over-draining ?—Hot per se, difficult to control it. You can always control it at the 

but a danger of doing small damage to individual cultivat- head of a distributary ?—Tho Anupshahr Brauoh has been 

ors, suoh as men with a little bit of jhil land where they widened and enlarged to enable the supply to get down, 

grow rice. It is hard on them when the jhil is drained. 39. Q. And now about the supply entering the bead of tho 
In the Bowar Branch of Mainpnn the peop e complained branch P-That lms been slightly increased. About 1,200 

very much about it, hut you can put a small regulator m feet was the volume to run our channels simultaneously, 

the drain and allow the villagers to bank it up when they Now we want li412 . A n experiment has been made to run 

wish to irrigate their rice. the Anupshahr Branch alternately, every fortnight, with 

29. Q. In the beginning of your noto you allndod to the two other branches. We save 84 ounces permanently by 
shortness of establishment, which has been brought before that method from peroolation. 


our notice f—In the six Divisions I have only eight 
Assistant Engineers, of whom four arc in the Public 
Works Department with a temporary English Engineer, and 
three Native Engineers ; seven subordinates and one Deputy 
iVlagistrate in charge of a sub-division and only ouo 
spare subordinate. 

30 Q. In the earlier days we had two or three Assistant 
Engineers in each Division, but the promotion was very 
glow? —I was 14 years Assistant Engineer, 

31. Q. How arc you going to keop promotion flowing 
and yet have sullicient staff ? You want good men?—Tho 
introduction of subordinates into tho sub-division hss not 
yet been the ruin of our department, blit it will bring it 
down to the lowest ebb. 1 have known men in charge of a 
sub-division who were the most unqualified for thoir 
charges. A man to be constantly in connection with 
tho landlords and cultivators, must have great taet and 
have administrative ability, be a gentleman in other words. 
It is absolutely no saving to Government to have inefficient 
subordinates in charge of silt.-divisions, because tho 
Sub-divisional Officer can pay his way ten times over by 
doing half an hour’s work more a day thau before, by 
improving irrigation, and tho general better management 
of his sub-division. A subordinate receives Bs. 200 a month 
and an Assistant Engineer Ra. 500, and the loss on the 
subordinate is more like Rs. 3,500 loss than Its. 3,500 gain. 

32. Q. But how to keep the promotion going ?—I think 
Executive Enginoora are very much over-worked ; they have 
enormous charges. The Agra Canal is an enormous charge ; 
the Bulandshahr Division is one with about 1,200 miles of 
channel- We ought to have more sub-divisions and divisions, 
and in the long run it would be to the benefit of Gov¬ 
ernment. The establishment charges would not be 
increased, because of the greater economy of water and 
the better work done. One cusec is about Rs. 783, and 
the value of the crops raised is nearly Rs. 8,000. A man 
wbo cau save 1 cubic foot of water por mensom more 
than pays for his pay. You want more and better men, 
more keen on their work. The work on a canal is one of 
the most trying yon oan possibly have ; Canal Engineers 
are out in the hot weather, the rains, and all through the 
cold weather; irrigation is precarious and the most valuable 
crops depend upon it. When possible the canal is closed, 
and heavy repairs have to be done. Floods and breaches 


40. Q. You would lose a lot by refilling the channel; you 
have to wet your perimeter. If you close the channel a 
fortnight or ten days and fill it up again you lose a lot ?— 
I have no figures to show that. 

41. Q. You only run the distributaries at intervals when 
yon have not the water to run them regularly ? —We 
always do. 

42 Q. All through the kharif? —Yes ; during thepaleo sea¬ 
son for first sowings wc run the distributaries for five weeks, 
and close them for a week on end, then two weeks on end. 

43. Q. You reduce the time as the supply is reduced ; as 
long a9 you think the supply equal to the demand you will 
go on running ?—No ; wo never run them constantly at 
other timos. It is only iu ouo period of the kharif and 
rabi iliat we run for five weeks oonsecutively. 

44. Q. Because later on the demand is less ? — Yes ; two weeks 
in three are sufficient. We find it does the channel good to 
give it a closure and prevents tho oountry getting water¬ 
logged, in times of tight snpply, as at present we are running 
alternately. There are exceptions to this rule. In the 
Northern Division there is an exception owing to the fact 
that, there aro three paleo, seasons—one sugar in A]arch and 
April, another about the end of Mav for the carlv rice 
puleo season, and they have to run five weeks a second 
time there. Then at the beginning of the rabi we have to 
run live weeks also. 

46. Q. In these low-lying lands, where the water has been 
very much wasted, you have restricted the supply by reduc¬ 
ing the quantity of water ?—To t.he sarno average as the 
rest of the distributary ; not reduced ,t specially ; in the case 
of this one particular village there are 50 acres per cubic 
feet roughly in the kharif and about 120 in the r.ibi. 

4C. Q. That is supposed to be running five weeks on 
end h—If the channel is run continually through the whole 
period, you allow 50 acres a cusec p—Wo do not run the 
channels permanently. We close them, though we have the 
water. 

47. Q. But it surely makes a difference what duty you 
allow whether the channel runs constantly or half time? — 
Yes. That is the duty wo find we oan work the distributary 
on. Where there is botli rabi and sugarcane simultaneously 
about 120to 130 feet would be the necessary basis. 


and worso take place, necessitating the presence of the 
Executive Kngineor and the Sub-divisional Officers. In 
the cold weather thore is always inspection going on, and 
it is the best time fer work, but the 24 hours are very short 
ones. A married man has to keop up practically three estab¬ 
lishments - one for a portion of his family at tho head¬ 
quarters of tho district, another for himself, and a tnird for 
his children in the hills, it means a very large outlay, and he 
must have constant means of locomotion. A Canal 
Engineer is the only man who has to keep up carriage for 
his camp all the year round. 

33. Q. I suppose his travelling allowance covers that?— 
Mine does oot. Life for a married man is very trying, and 
most men try to get away from the department. Men are 
always leaving us for the Roads and buildings Branch. 

84. Q. (Sir Thomas IIigham .)-~With regard to that tract 
in Aliga h ?—It lies to the east of the Karon Nadi, where 
tnere iR a great deal of oosar, not a good plaoe for irrigation 
because the water-level was very close to the surface ; a big 
drain has bean made from Aligarh which goes right through, 
aud the Karon Nadi is very much improved. We propose 
tv extend the Mat Branch into Aligarh. 

35. Q. It does not go into Aligarh ?—A small portion does. 

36 Q. Mr. Alexander was speaking of a part of Aligarh 
which required irrigation very much P—Yes, a portion 
of Pargana flathras. But wc have not tha water to spate and 
the country is very bad ; the oosar is extensive, and there is 
a danger that the introduction of water will do mere barm 
than good. 


48. Q. What difference do yon make in outlets supplying 
low and high-lying lands p—The outlets on low-lying 
lauds are as small as possible. For high lands we give them 
tiie benefit of the doubt. 

49. Q- You assume the same duty in both cases. I 
understand you have contracted the snpply very much in 
low-lying lauds. I want that expressed in the terms of the 
duty you allow ?—Portions of tho channels run through 
high and portions through low lands and you get both lift 
and flow from every distributary. 

50 Q. Then practically the only difference you make is, 
if there is a great amount of low-lying land, you do not give 

them the benefit of the doubt. There is no regular rule ?_ 

No. For the lift irrigation you can give much more thaD 
for the flow, because there is no chance of waste. You can 
give it unnecessarily large. 

61. Q. The«e duties, we are speaking of, are the duties 
on which you calculate the size of the outlets?—Tho outlets 
are generally of two sizes, 4} inches in diameter and 6 
inches, called colabas. I believe there are smaller ones 
used, but not on this canal. If it is 30 seres to ho irrigated 
with an outlet for lift irrigation, we give a 6-inoh ; tor a 
flow one we givo a 4i-inch, assuming that 50 acres is the 
duty that a cubic foot can irrigate. 

52. Q. For tho 6-inch colala what is the area?—We 
would allow 60 acres of irrigation for the kharif ; that is 
practically a cubic foot of water. 

53. Q. J am asking about the outlets for low lands?—The 
distance, which you have to carry the water, is another point. 
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All these things are thought of In deciding whether to 
give a 6-inch or a 4£-inck outlet in any particular placet 
the duties vary so excessively in every individual place. 

64. Q. With these new distributaries you say you are 
going to give water for 40 per cent, of the area, after 
deducting the well irrigation. Are any lands debarred from 
taking water?—We do not give outlets in the neighbour¬ 
hood of water-courses to reach well irrigation. 

65. Q. Supposing people make a drain aud take water 
through a water-course, and can take it into the well 
lands ?—We tell them not to do It and threaten to reduce 
the diameter of the outlet. 

60. Q. You have only two diameters P—We can reduce 
from 6 inches to 4} 

67. Q. Not a punitive rate P—I cannot recall that we have 
debarred well irrigation, but wc can debar it by notice and 
charge double rates as a punitive measure. 

68. Q. Is that power ever exeroisedP—I have never 
exercised it. 
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66. Q. Is there any place on your canal whete well irrl- Mr. J. H 
gatiou is allowed under that rule P What are yon going Ivens. 

to do with the wells in future on the Mat P—We are going - 

to allow the wells to irrigate, bnt the wells have fallen in 19th Dec. 02. 
so largely, and the water-level is at snch a tremendous - 

depth, that they cannot be worked in many places. 

60. Q. You will have to give them canal water P—Yes. 

61. Q. Is it fair to deduct your well irrigation before von 
make your allowance of 40 per cent. P—Yes, because wells 
can always bo used to some extent—to a very small extent. 

1 came by the tract of country in the Muttra district to be 
served by the Mat Canal extension, and 1 saw a man wait¬ 
ing half an hour or three-quarters before there was enough 
water in the well to lift another lot of water. Of Course that 
is irrigation under tremendous difficulties and that would 
not affect the question. 

62. Q. {The President .)—the Eastern Ganges or the 
Ramganga any good for Rohilkhund P—There is an objec¬ 
tion as to the spring level. We are in Rohilkhund turning 
the earthen lunds into a masonry dams and making the 
water go further, and we have dona a good deal in Bijnor 
in the last few years. 


TWENTY-NINTH DAY. 


Meerut, 29th December 1902. 


Witness No. 67.— Mb. H. Mabsh, Chief Engiueer, Irrigation Branch, United Provinces of Agra and Oudh. 


(Replies to printed questions.) 


A.—General. 

1. Traot waterod by Agra Canal. It has been in my 
Circle since 1898. I held charge of it as Executive Engi¬ 
neer in 1898. I served as an Assistant Engineer on it in 
1874-77. 


2. Average rainfall as noted below 


January . 



• 

Rainfall in 
inches. 

. 0-42 

February 



• 

. O'2a 

March • 




. 0-24 

April 




. 006 

May 



• 

« 0*43 

June . 




. 1'98 

July 



• 

. 9-82 

August 



• 

. 7'25 

September 



« 

. 4 19 

October • 



• 

. 0 28 

N ovember 




. 001 

December 




. 0-20 

3. (1) No. 

(2) No. 

(8) No. 






(4) Some land is too much impregnated with usar 
salts. Some is too sandy, too high or too irregular. 

(5) No ; supply is certain, and comes partly from the 
Jumna, partly from the liindan, and partly from Ganges 
Canal surplus. 


begun as a famine work, bnt its further progress has been 
Btopped, in consequence of its backward position in the rail¬ 
way piogrammo. 

(9) ( d ) Want of arterial drains in the Muttra and 
Gurgaon districts. I wrote strongly about this a year ago, 
and something has been done. 1 ana now finishing one 
scheme in my own office, but there is enough work for a 
spocial officer. 

The country in question ha* no defined drainage lines, 
but holds many large shallow hollows which are landlocked. 
Rabi sowings are therefore often delated, and early kharif 
crops are often drowned out. Moreover, the want of 
arterial cuts gives the canal officers no escapes, and he has 
therefore to run bis channels in a timorous manner, some¬ 
times losing irrigation and sometimes spoiling crops, by 
breaches, and excessive Bupply. 

(9) (e) The distributaries were far too small for their 
work, and they bad too many outlets. The result was that 
when water was in urgent request it oould not bo got to 
travel to the lower reaohes of the channels. This state of 
stringency then gave an erroneous idea to officers that the 
supply was not sufficient, and further extensions were 
stopped. During the last two years great progress has been 
made in the opening out of the channels and the weeding of 
superfluous outlets. The result is that irrigation is quickly 
done, and tho supply that used to seem short is plentiful and 
can stand further stretching. Consequently the Nandgaon 
Distribotary has just been sanctioned, and the Executive 
Engineer has minor projects for extensions in hand. But he 
is overworked and much progress will not take place until the 
Division is broken into two. 


Mr. R. 
Marsh. 

20th Dec. 02. 


(6) No- 


(7) No. 

(8) No. 

(9) (a) One reason which militated against extension 
of irrigation was the unmanageable nut ire of the charge. 
Instead of being held by two Divisional Officers, and four 
Sub-Divisional Officers, it was in the solo charge of one 
Divisional Offioer and three Sub-Divisional Officers I 
reported fully on this matter a year ago, and I hope some¬ 
thing is going to be done. Until it is done, the charge of 
eaoh man is too muob, and the distributaries suffer in their 
maintenance. 

(9) (6) There was no telegraphio communication 
along the line. I wrote strongly a year ago about this, and 
I believe tho case is in the hands of tbs Telegraph Depart¬ 
ment now. 

(9) (c) Want of a railway through the heart of th® 
country. The earthwork of the Muttra-Delhi Railway wa» 


B,— Canals or Continuous Flow. 

7 (1) More than double I should think. 

(2) ' Could not say exactly. It depends on tho cnltiva" 
tors. Goud cultivators will double the produce. 

(3) (a) The rain might be ample, but might not come 
at the right time. If it did come at the light time, the 
unirrigated rabi would, in good soil, he perhaps better than 
the irrigated, which might suffor from rust. But indigo, 
sugar, and vegetables could not get on without irrigation. 

(3) (6) The yield in a well managed irrigated tract 
would be double and treble that of the unirrigated. In fact 
in many cases thore would be no yield at all on the uuirrigat- 
ed tracts, especially where the soil is stiff and hard. On the 
other hand, in sandy soil, or black soil, very little rain pulls 
orops through. 
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Mr. H. (3) (c) In a year of drought the nnirrlgated crops do 

Mar/th, not exist. The irrigated crops will suffer also on account of 

-- the parching winds. Water cannot be served out^ Quick 

20xh Dec. ('2. enough to prevent an eight-anna or four-anna loss in the 
— produce. 

yj.—11. Injury has ooourred from too constant running 
of distribntaries. This was necessitated from thoir want of 
capacity to do the work quioklv. When the extensions now 
in hand are finished; when the existing channels are re¬ 
modelled as already explained; when the divisional staff is 
increased ; when tho railway and telegraph facilities are pro¬ 
vided; and, lastly, when the drainage and escape programme 
is carried out, it will he possible to economize water to a 
nicety, prevent pvofnse irrigation, and utterly debar water¬ 
logging. I think tho'work that has boon going on during 
thelast two years has done a good deal to mend water-logg¬ 
ing. But if another wet year comes before our drainage 
system is complete a large part of the Agra Canal traot 
must sdffer, as it is almost devoid of natural outfall. I 
havo designed and carried out ft great many drainage works 
iu tho Etawah Division, Lower Ganges Canal; Butandshahr 
Division, Ganges Canal; Meerut Division, Ganges Canal; 
Northern Division, Ganges Canal; Eastern Jumna Canal, 
and have great faith in their efficiency. But they want care¬ 
ful w fttohitig. Tho cuts should not be made too large at first, 
or they may produce spills lower down, and thus relieve ono 
traot at the expense of tho other. 


Well designed drainage works, if properly maintained» 
are of immense benefit, aud, in fact, a necessity to the irri¬ 
gated plains. 

Note, dated 21st October 1902, on extension of irriga¬ 
tion works on the Upper Ganges Canal. 

1. A statement of proposed minor extensions on the 
Upper Ganges Canal is attached. (I can show maps exhibit¬ 
ing the scope if required.) 

2. Tney were colleoted from tho Exeoutive Engineers. 
Delay in carrying thorn out has ocourrod more from want 
of establishment than from want of funds. 

3. We are in great need of well paid Surveyors who 
would take a pride in their work. At present our surveys 
aro often carriod out by Sub-Overseers on pay of Rs. 30 to 
Rs. 50. 

These mon bate the task, and are always endeavouring 
to ho employed on maintenance, or on construction, where 
chances "of promotion and of illegal gratifications are more 
common. 

I think a cadre of Surveyors should he sanctioned, with 
pay rising from Rs. 75 to Rs. 800, and one man should be 
allowed for each division. 

4. Projects for extensions would then oome in much 
quicker, as Executive Engineers would feci less alarm about 
the correctness of levels. 


Statement showing the possible extensions of irrigation from existing canals in the First Circle into 

Minor I)cabs which are as yet unprotected by them. 


o 

Name of projeot. 

Apmrmimato 

1 length 

1 of 

Abstract of remarks by Eieeativo 
| Engineer. 

Remarks by Chief Engineer. 

s 


channel. 


& ! 


___ 


---- ... 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 


Majhaul Minor Extension 
Salanni Minor « 

Manki Minor . • 

Asadpur Minor • _ • 

Sanpla Minor Extension 
Ghalauli Minor . 

Kulsat Minor • • 

Ambahta Minor . 

Paoti Minor Extension 
Badhai Minor 
Dadheru Minor - . 

Kazi Khora Minor < 

Ladeva Minor . • 

Sohanjni Minor . • 

Kakra Minor • ■ 

Kutba Minor . « 

Goela Minor . « 

Slmhdabbar Minor 
Tanda Minor • • 

Datiana Minor . . 

Patoli Minor • • 


NORTHERN DIVISION, GANGES CANAL. 
M. F. 


2 0 
2 5 * 
8 0 
2 5 


2 6 
3 6 


4i 

li 

l 

5 

4* 

n 

5 

5 


2 2 
2 0 


0 

6 

1 

SI 

0 * 


Undor consideration 

• 


• 

Project is awaited. 

Ditto 

• 


• 

Ditto. 

Ditto 

• 


• 

Ditto. 

DiLto 



• 

Ditto. 

Ditto 

, 


• 

Ditto. 

Estimate under preparation 


• 

Ditto. 

Estimate ready . 
Ditto 



• 

• 

Ditto. 

Ditto. 

Under consideration 




Ditto. 

Ditto 



• 

Ditto. 

Ditto 



• 

Ditto. 

Ditto 



• 

Ditto. 

Ditto 



• 

Ditto. 

Ditto 



• 

Ditto. 

Ditto 




Ditto, 

Ditto 




Ditto. 

Ditto 




Ditto. 

Ditto 




Ditto. 

Ditto 




Ditto. 

Ditto 




Ditto. 

Ditto 



•k 

Ditto. 


ANUPSHAHK BRANCH. 


Anti Minor Extension 

12 0 

* This doab is unsuited for canal 
irrigation owing to sand hills, 
largo depressions and drainage, 
but zamindars havo petitioned 
for the extension. It doos not 
appear to be judicious to extend 
tho Anti Minor, as this country 
is protected by pakka wells. 

This may be dropped 

Datiana Minor Extension 

r 

4 7 

Tho Shikarpnr Branch was 
projected to relievo this country, 
but found undesirable. If the 
Datiana Minor be extended 4 or 

5 miles along the line of the Shi- 
karnur Branch, the village at the 
head of tho doab (between tho 
Nim and Kali Nadis) would get 
water; at present they are badly 
in need of artificial irrigation. 

Project is awaited. 


Between Choiya and Kali Nadi. 
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Statement showing the possible extensions of irrigation from existing canals in the First Circle into 
Minor Doabs which are as get unprotected ly them —(continued.) 


32 

33 

34 
36 
36 


37 

39 
89 

40 

41 


43 


41 

45 

46 

47 

48 

49 


a? 

% 

a 

a 

fc 

Name of project. 

Approximate 

length 

of 

channel. 

1 

Abstract of remarks by Executive 
EuKineer. 

Remarks by Chief Engineer. 



MEERtJT DIVISION. 


21 

Pimora Distributary Extension . | 

2 

5 

Extension wanted for new irrigation 
in Usang and other villages. 

Extension wanted for new irrigation 
in Tulsipur, Kheri, Nagla, Rod 
and Bazidpur villages. 

Project is awaited. 

25 

Bhulwa Minor Extension . 

2 

21 

Ditto. 

26 

Babpur Minor (from mile 1, 
Daurala Listributary). 

5 

1 

A new minor to extend new irri¬ 
gation in dry drab between Nagan 
Nadi and Cband Samand Drain. 

Ditto. 

27 

Jitpur Minor extension 

8 

4 

Extension wanted for Lohra and 
Ikhtiarpur villages. 

Ditto. 

28 , 

Mataur Minor Extension . 

3 

0 

Extension wanted for Samanli, 
Mohamcnadpnr and Kailanti 
villages. 

Ditto. 

29 

Meerut Minor Extension . • 

3 


Extension wanted to take np the 
Meerut Government Farm and do 
new irrigation in Kazipur and 
other villages. 

Ditto. 

30 

Meerut Distributary with Branoh 

20 

0 

There is a large tract of land 
between Karauli Drain and Kali 
Nadi untouched by canal irriga¬ 
tion, into which Meerut Rajbaha 
cau be extended. 

A preliminary report is 
required. 

31 

1 

Partabpur Minor Extension , . 

3 

1 

This minor can be extended into 
Kashi and Attehra villages. 

Projeot ia awaited. 


Mr. M. 
Marsh. 

20th Dec. 02. 


Sahenda Minor ... 

TJtsara and Senta Minor . 
Bhawa Miner with watercourse 
S.ineta Minor . . . 

Iaehokra Minor . . , 


Khairabad Minor 

Manphas Minor with Branch 
Umri Minor • , . 

Manpor Minor . . . 

Garbi Minor Extension 


BULAND3HAHR DIVISION. 
3 7i 


6 

3 

71 

7 


4 7i 

7 7 

6 Si 

2 7 
6 0 


Will irrigate about 600 aores of 
Rustampur, Paobokra, Nilnni and 
Ratanpura. No roads or drainage 
intercepted. 

This is a very good line and will bo 
about 4 miles long and tail into 
the Siwaya Escape in mile 3 and 
will irrigate about 500 aores. 

A very good irrigation tract 

This will take out of Barauda Dis¬ 
tributary near mile-stone 34 and 
tail into the Karor. Books a 
likely country for irrigation. 

This is a small minor about 3 miles 
long and will probably irrigate 
about 3U0 acres. 

Levels havobecn taken, but requires 
to be cone over again, as there is 
a good deal of well irrigation. 


42 | Hathras Branch . 


ALIGARH DIVISION. 


Mendu Branch 


Mahesbpur Mino' 

Chauk Minor 
Garhi Minor 

Begumpur Minor 
Zainpur Minor 
Rejua Minor 


55 0 


32 0 


7 0 

2 4 

8 0 

4 0 

2 4 

3 0 


Starting from main canal mile 148, 
irrigating between the Aligarh 
Drainage Gut and Karon Nadi, 
and running down to Hathras. 
People are crying out for it. 

An extension of the Koel Distribu¬ 
tary from mile 28, irrigating 
between Jeffrey’s Cut and Aligarh 
Drain and running down to 
Mondu. 

Taking out of Koel Distributary, 
mile 21-J, to irrigate between 
Lehtoi Drain and Jeffrey’s Cut. 

Taking out on right bank of 
Harduaganj Minor. 

Taking out on right bank of 
Harduaganj Distributary, milo 
31*. 

brom tail of Harduaganj Minor, 
mile 39 j, left bank. 

Taking out on right bank, Lodipur 
Distributary, mile 7. 

Taking out on right bank, Sitapur 
Distributary, mile 6. 


Project prepared, but was 
returned for alteration. 
Ditto. 

Ditto. 

Ditto. 

Project is awaited. 


Ditto. 


Project 5 r about to be 
sanctioned. 

Projeot is awaited. 


Ditto, 

Ditto. 


I am doubtful about this, 
as 1 foar there is much 
near, A preliminary re¬ 
port, with aoil map and 
well atatiotics, will ba 
called for. 

Ditto 


Ditto. 

Projeot is awaited. 
Ditto. 

Ditto. 

Ditto. 

Ditto. 


V 


Mr. E. 
Marsh. 

20th Dec. 02. 
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Office Memorandum No. C.-1175, dated Naini Tal, the 23rd 
October 1902. 

From—0. H. Halt,, Esq., Under Secretary to Govern" 
ment. United Provinces of Agra ami Oadh> 
Pnblic Works Department, Irrigation 
Branch, 

To—The Chief Secretary to Government, United Prov¬ 
inces of Agra and Oudh, Scarcity Department. 

In continuation of this office No. C 1172-1., dated 21st 
October 1902, Under Secretary is directed to forward a 
note. No. C 1174-1., dated 23rd idem, on the expansion of 
irrigation from existing works as required by paragraph 3 
of the Memorandum of poihts to be considered by the 
Irrigation Commission. 


In three years the mileage of Government distribntsrie* 
was increased from 611 to 720. 

The mileage of drains rose from 236 to about 500. 

The salutary result of these measures was that the record 
rabi area rose from 134,000 to 180,000 acres and the kharif 
from 88,000 to 106,000. 

Tatils used to be so strict in this division that murdeis 
wore frequent, and petty canal officials amassed large sums 
by illegal methods. 

All these evils disappeared, and, combined with the 
sanitary efIeots, caused a striking increase in the popula¬ 
tion. 

Comparing the census of 1891 with 1901 we find the 
figures are— 

Zila Bulandshahr 1891 . 949,914 

„ „ 1901 . 1 138,101 


Note, dated 23rd October 1902, on the expansion of 
irrigation from existing works. 

About 20 years ago attempts to improve the economy of 
water vras actively carried out by Captain Hall in Cawn- 
pore Division. 

He amalgamated watoronurses and did a lot of good. 
His fault, however, was that he gave too small apertures in 
the outlets, and ran the channels constantly. 

2. As Executive Engineer in Etawah division I attempt¬ 
ed a similar task in 1887 and 1888, and was rewarded with 
groat suocess. Each distributary and its commanded area 

was mapped ont on large cloth 
ulMcSSfita' sheets,* which delineated all the 
H M watercourse ramifications, litt, flow, 
and well irrigation, as well as drain¬ 
age and wakto soil. Skilled Deputy Magistrates prepared 
statements of the annual irrigation effected bv each water¬ 
course, and submitted statements of superfluous outlets. 
These were theu examined on the ground by myself and 
my Assistants, and final orders issued for the romoval of 
only those that were redundant. 

In doing this tho support of the Distinct Magistrates 
was invited, and of course the levels of the country were 
also considered. 

3. The alterations were effected ns far as possible in the 
dead time of the irrigating seasons, so as to inconvenience 
the cultivators as little as possible. 

4. Needless to say many petitions Were submitted, but 
they were all carefully looked into and trouble mitigated. 
The result of this weeding was that— 

(a) the number of outlets was reduced from 7.500 to 
4,600, and an immensity of waste prevented ; 

(5) “ tatils ” were abolished and power of the petty 
offioials in levying blackmail was minimized. 

(c) The Canal Officer and his staff were spared the 
very serious trouble of passing supply to the 
tails. This gave them time to prepare projects 
for drains, minors, eto., and for improving tho 
seotionsof distributaries. 


Increase 


188,187 or 17 per cent. 


8 Independent of reducing outlets, the beds of the 
channels had to be regarded and enlarged in a scientific 
manner from head to tail. This latter work was of course 
very laborious. 

9. In 1896 I was transferred to Roorkee Division, and 
there again instituted similar procedure. The work onlv 

, . . ........ took a year. Here again the drought 

rroord arcs was raifced fch&rij &r£ft T0S8 from o 0,000 B(T8 
24 per cent. to 62,000J aores, and the rabi from 

H.M. 62 ,000 acres to 75,000+ acres. 

10. It may here bo pointed out that the great secret for 
increasing areas is not only to prevent waste, but to devise 
channels of sufficient oarrying power. By this means a 
high volume in the river can bo utilized in times of good 
demand, and the irrigation quickly effected. 

Thus before Bulandshahr remodelled lls distributaries 
could only utilize about 1,000 cusecs, as compared with 
1,400 ousecs which it can tako in now. Therefore in the 
critical paleo season some 1,200 aores can be watered in 21 
hours over and above what used to be possible. If the 
period of excess volume lasted 20 days the result is very 
important. 

11. Since 1898 I have held charge of the 3rd Circle 
and have carried out similar improvements on the Eastern 
Jumna, Agra, Betwa and Kohilkhand Canals. The accom¬ 
panying note on the drought of 1901-1902 shows that good 
results have followed. 

On the Betwa, I regret to say, that my hands were 
greatly tied in the project for improving the Kathauod, or 
it would certainly have done much better. 

12. For some years past I have paid special attention 
to the snbjeet of rendering the channel of distributaries 
watertight. Puddling is no doubt a complete cure, as may 
be seou in the tanks of tho Agra Park. Before puddling 
the water rapidly disappeared, but there is now no trace of 
loss. 

Still I do not recommend it for distributary channels 
except in treacherous soils. 


5. Thorosultof these salutary measures caused much 
satisfaction to Colonel Forbes, Chiof Engineer, and 
Mr. Boresford, Superintending Engineer, and Colonel 
Corbett, R.E. Tho people rejoioed openly over the ease 
with which they obtain their irrigation and their freedom 
from oppression. Orders wore issued to carry out similar 
measures elsewhere, but for some reason not much progress 
was made. 


I believe the secret is to grade the beds with minimum 
slopes, so that the finer particles of silt will lino tho perime¬ 
ter with impermeable deposits. It was in 1898 that I 
discovered that the smallest possible gradient is the best to 
soenro this object. 1 found a distributary in tho Moernt 
Division which had been regraded by then Colonel Ross in 
1882. It had a perfect perimeter lined symmetrically into 
a enpshape form. 


6. The benefit to Government was great, as it was 
possible to equalize the distribution of water and give as 
much supply at the tails of the channols as at the hoads. 


t This is tho truo cri¬ 
terion ot the efficiency 
of a distributary-system. 
Average areas are no 
fluid*, as in such years 
water is superabundaut. 

H. M. 


The economy of volume allowed 
for extensions elsewhere. One test 
of the benefit was that the rocord 
rabi area in Etawah division rose 
from 170,000 aores to 230,000t acres, 
although the supply was diminished. 


7. In 1892 I returned from furlough and commenced 
similar operations in Bulandshahr. 

In one year 1,700 outlets were cut out of a total of 5,700 
»ud tatils abolished. 


I looked up his notes, and found that he had only been 
able to give a slope of '56 per mile instead of his favourite 
1’04 per milo. He lamented the fact, but the rosulfc was 
that it gave me the key for an important roform. 

13- Many of my predecessors had gone on the lines of 
following the slope of the country, almost as if they were 
laying out the formation line of a railway. Their aim 
was to avoid as many falls as they could, and thus save a 
bagatelle in the capital cost. 

Now my belief is that the more falls wo have the 
hotter, and the slower the slope the better. In this way 
water can be oarried up to the exact point at which an 
outlet is wanted, and then dropped again into digging until 
the next point for an outlet is required. 
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Tho broken gradient enables an observing officer to 
usefully raise or lower a few furlongs lying between two 
falls without affecting tho rest of the channel. In old days 
this was impossible as tho distributaries ran for miles 
without a drop. 

14. In the Dun, where the slope is some SO feet a mile, 
we find that a a >ries of drops give os a far more watertight 
channel than the eld masonry conduits. 

Similar opera'ions have been carried out in zamindari 
channels issuing from the Bahadurabad Mill channel. 

I attach a spe dal note on this enterprise.* Tho burden 
of it is that fo an ontlay of Bs. SI>000 we have reduced 
the required discharge from 42 cuseos to 19 cnsecs, and have 
iuoreased the area. 

This is a very striking fact and moans a capital return 
of 19 x 20,000=880,000. 

The value of the' sedimentary system of puddling a 
channol is that it keeps itself in order. The weak point 
of hand puddling is that it is financially prohibitive and 
gets worn out in time. 


The general report on the estimate for minors indicates Mr If 

Object d the scheme, that they were constructed entirely j Marsh. 

J m order to economise consumption, _ 

and that it was not intended to inoreaae the areas irri- 2 ojh p> ec q 2 _ 
gated. _1 


The aggregate consumption of the village channels, 
which the minors replaced, was estimated at 42'5 cnsecs on 
the basis of observed discharges, and the kharif area at 
1,218 acros. 


The minors are allotted an aggregate discharge of 84‘26 
ousecs for the same area. No data are available to show 
the period that the old channels ran, but it is presumed 
that, as village watercourses, tbe running was at the discre¬ 
tion of the owners, and that they were run constantly 
whenever there was demand. 

The minors are Government channels and are now 
restricted to \ running, so that the 

ect of tne 
y realized. 

used and possibly rather more. 


net saving in water is probably fully 
40 per cent, of tho volume formerly 


The old 
scheme full 


Copy of Note by M. Nsthkesolb, Esq., Executive 
Engineer, Northern Division, Ganges Canal, on the 
Minora in the 1st Sub-division. 

Reference, Chief Engineer’s Inspection Note No. 0 139-1. 
of 23rd April 1902. 


The following are the areas in acres irrigated each fast 
Concurrent increese in in tho tract concerned from five year, 
irrigation. preceding the construction oi tbe 

minors up to date. 


Y**s. 
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$ 
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II 
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1 
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g2 
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|8 

Kharif . . • 

359 

645 

1,089 

1,006 

1,068 

i 

Minors constructed 

442 

1,220 

1,014 

Rabi . • 

25 

546 

1,085 

964 

62 


3,031 

363 

1,196 

Total . 

381 

1,191 

2,164 

1.070 

!■ ■ — 

J 1,130 

| 

3,478 

1,583 

2,210 


Minor. 



Kharif. 

Babi. 

Total. 

Fertile five years preceding 

829 

636 

1,365 

construction. 




For the three years subsequent 

892 

1,560 

2,442 

10 construction. 





In considering tnese ugurcs it i» j w 

Whole increase not that the irrigation in this tract close 
f»Uiy attributed to to hills is even more liablo to fluctua- 
mir.ore. tions dependent on seasons than is 

the case lower down the doab. 

The year 1899-1900, the rail area of which materially 
swells tho total average since the minors were constructed, 
was ft roeord year everywhere, and it is therefore scarcely 
fair to credit, the whole of the increase to tho construction 
of the minors. 

Nevertheless the figures can only be regarded as the very 
satisfactory as indicating increase of irrigation concurrent 
with economy in consumption, which, as I have already 
pointed out, was the primary object of the scheme. 


NORTHERN DIVISION, GANGES CANAL. 


Statement showing area irrigated in acres and revenue derived from mill streams minor in First Sub divis '— 
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359 

645 

1,0*9 

1,006 

1,068 

4,147 

820 

442 

1.115 

1,014 

2,581 

980 

Kharil 


2,300 

4,129 

6,220 

6,659 

e,957 

26,265 

5,263 

2,602 

7,867 

6.468 

16,827 

6,609 



25 

616 

1,085 

964 

62 

2,682 

638 

2,894 

363 

1,196 

4,453 

1,404 

Babt . 

'tBevenua . 

100 

] 1.703 

3,348 

3,997 

201 

8,852 

1,670 

9,130 

1,110 

3,837 

14,077 

4,893 



38* 

1,191 

2,164 

1,970 

1,130 

6,820 

1,385 

3,338 

1,488 

2,310 

7.034 

2,344 

Total 

* > Hevenu9 • 

2,400 

5,832 

9,568 

9,656 

7,181 

81,817 

6,023 

11,632 

8.967 

10,305 

30,904 

10,301 


• Not <jriulcd. 


Barnaul. 


U 2 
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Note on ike working of the minors in the 1st Sub-divi¬ 
sion, Northern Division, Ganges Canal, constructed 
during the year 1898-99. 

1. I remember these water-courses perfectly. They ran 
whenever thoro w»s demand and flooded the country freely. 

2. Lieutenant Beach, Royal Engineers, took the dis* 
charges and found they amounted to 42 cusecs. 

They are now restricted to two-thirds of the days in which 
there is demand, and thus the total required discharge is 
only 34 cusecs. Consequently the economy of water is re¬ 
presented by the difference between 42 cusecs and two-thirds 
of 34 cusecs, i.e., 10 cusecs. At the same time 1 think the 
minors should only run half time and then the saving would 
be 25 cusecs. Taking the foruior figure the capital value of 
the water economized would be :— 

19 x 20,000 = 880,000. 

3. This is a very remarkable result, springing from an out¬ 
lay of Rs. 21,477. and is independent of the faots that the 
country is much improved, and that the irrigation has 
increased. 


ment indicates how muoh attention has boen paid to this 
matter:— 


Year. 

Extensions 

and 

improvement*. 

Maintenance 
and. repairs. 

Expenditure, 
neither 
capital nor 
rcTCn ue. 


lis. 

Rs. 

Rs. 

1897- 98 . 

1898- 99 . 

1899- 1900. 

1900- 1901. 

1901- 1902. 

Previous expenditure . 

25,888 

22,275 

15,146 

16,288 

21,418 

2,15,680 

61,119 

75,983 

71,405 

67,749 

74,107 

72,23,112 

39,017 

30,764 

41,196 

69,265 

91,162 

10,10,211 

Total up to date 

3,16,7 - 01 

75,73,475 

12,77,615 


8. The extension of the drainago systom is shown in the 
following statement 


4. For some reason Mr. Nethersole has compared the 
average of the returns for five years preceding the remodel¬ 
ling with those of threo years succeeding it. If we omit the 
returns for 1894-95 and 1896-98 the case will be on a fairer 
s, thus ;— 


Area. Acres. 

1896- 97 =2,164 

1897- 98 =1,970 

1898- 99 2=1, t30 


Area. Acres. 

1899- CO =8,473 

1900- 01 =1,683 

1901- 02 =2,210 


Total 


6,254 


7,266 


Increase in three years =2,012 acres, 
again— 

Revenue. 

Rs. 

1896- 97 =9,668 

1897- 98 =9,656 

1898- 99 =7,161 


Total 


26,385 


Revonue. 

Rs. 

1899- 00 =11,633 

1900- 01 =8,907 

1901- 02 =10,305 

30,904 


Year, 

Length 
in miles of 
drainage 
works. 

1882-83 . 







1,403 

1883-84 , 







1,470 

1884-85 . 


• 


• 



1,662 

1885-86 , 


• 





1,548 

1886-87 . 


• 





1,572 

1887-88 . 







1,580 

18S8-8D . 

• 



• 



1,671 

1889-90 . 

• 



• 



1,712 

1890-91 . 

• 






1.820 

1891*92 . 

• 

• 





2,047 

1892-93 . 




• 



2,220 

1893-94 . 







2,398 

1894-95 . 







2,618 

1895-96 . 







2,638 

1890-97 . 

• 

• 





2,932 

1897-98 . 


• 


• 



3,072 

1898-99 . 


• 





3,125 

1899-1900. 


• 





3J66 

1900-1901. 


• 





8,311 

1901-1902. 






• 

3,327 


Increase in three years =Rs. 4,519. 

Hence, if we only consider the direct annual irrigation 
reveuuo the return amounts to Rs. 4,ei .? =Rs. 1,506, or about 
7 per cent, on a capital outlay of Rs. 21,477- 

5. I think these facts might bo printed, as they will bring 
home to Irrigation Officers the immense amount of good 
work that oan be done in remodelling loug and wasteful 
zamindari wateroourses. 


The memorandum already forwarded by Chief Engineer 
and Mr. Nethersole, Executive Engineer, gives some parti¬ 
cular caseB in which marked benefits have boon derived from 
drainage works. 


Office Memorandum No. 0.-1214-I., dated Camp, tho —®j ■ th 
November 1902. 

From—C. E. Hall, Esq., Undor-Seoy. to Govt., United 
Provinces of Agra and Oudh, P. W. Dept., Irrigation 

Branch, 

To—Tho Chief Secy, to Govt., United Provinces of Agra 

and Oudh, Scarcity Dept. 

In continuation of this Office Memorandum No. C.-1212-I., 
dated 5th November 19' (2, Under-Secretary is directed to 
forward the notes by Mr. H. Marsh, C.I.E., Chief Engineer 
Irrigation Branch, on paragraphs I and II, and 11 and 12, 
respectively, of tho Memorandum of points to be considered 
by the Irrigation Commission. 


Note on paragraph 12 of Memo, of Points to be consi¬ 
dered by the Irrigation Commission. 

There were no famine works required within easy range 
of the canal revenue divisions. In fact, the irrigation 
requirements gave plenty of employment to the agricultural 
labourers, and vory often the Executive Engineers could not 
got sufficient hands to carry out their extensions and repairs. 

• J' ner - e wa5 on ’y one construction division in existence 
in 1896-97, i.e., the Fatebpur Division. One escapo was 
however, dug under the Famine Rules, hut of course tho 
excavation of the main line provided a great deal of useful 
labour, which was paid for under the ordinary contract 
system. 

3. In Bnndelkhand, I believe, some tanks were made by 
the Buildings and Roads Branch under the supervision of 
Mr. Palmer; but this Department knows nothing about 
them, and they were never made over to it. 


Note on paragraphs I and II of Memo, of Points to be 
considered by the Irrigation Commission. 


Note on paragraph 11 of Memo, of Points to be consi¬ 
dered by the Irrigation Commission. 

The results obtained from the different drainage works 
have been recorded yoar by year in the revenue reports; a 
special section was regularly provided for this. 

2. The total capital expenditure up to 31st March 1902 
amounts to Rs. 29,23,303, and the following financial state¬ 


Want of funds has very seldom led to useful works 
being kept in abeyance except in critical times, suoh as war, 
pestilence, or famine. 

My own experience is that, if the Chief Engineer is 
strongly in favour of projects, and if they are well pro- 
pared, the money can generally be found. 

2. The main bars to progress of work have boen — 

(a) want of projects; 

( b) want of establishment. • 
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As regards fa), I may say that great uneasiness was created 
some four or five years ago by some officers Buttering pecu¬ 
niarily on account of revised estimates or on account of 
sanctioned sums being exceeded. No doubt strict enquiries 
were made, and no doubt some errors of omission and com¬ 
mission carno to light, and led the Lieutenant-Governor to 
consider it was right to punish the offenders ; but the effect 
was very pernicious, as the faults were sucli as might have 
been dealt with more mildly, and many officers considered it 
was safer to do nothing than to lie zealous, push on schemes, 
and. then probably get into trouble. The Irrigation officer 
has frequently to accept grave responsibility, and incur 
expenditure in anticipation of sanction. Rut, when cases 
were reported of men being muloted for such action, the 
natural result was to suppress zest and keenness to the 
detriment of Government interests. 

I may say that'this feeling is now passing away, hut it 
is not easy to rub out such apprehensions when once excited 
in the rank and file of a big department. 

3. The want of establishment is an important question 
and is no doubt well understood by Government. I think 
perhaps no branch of the Public Works Department is suffer¬ 
ing from it more than in the United Provinces Irrigation. 
The reasons are due more to the losses we have suffered than 
to want of recruitment. 

These losses are bonnd to increase, as unfortunately the 
nature of the work has got ihe reputation of being more 
unhealthy, more isolated, and more expensive then any other 
branches of the Public Works Department. Tho result is 
that, unless a man is a bachelor and very keen and very 
interested, he strains every point to got out of the Irriga¬ 
tion, although the work is so interesting. 

4. For example, if we take the Railway Branch, a married 
man is saved a good deal of expense by being able to rail 
himself and his family free to the seaport or to the hills. 
On the sea, too, he gets special rates. Moreover, the Railway 
Engineer lias many chances of deputation on guaranteed 
lines with extra pay, whereas in the Irrigation there is no 
outlet in Egypt. 

5. Again, in tho General Branch the Engineer has many 
chances of hill work, whereas there are practically none in 
‘the irrigation. Then the work of the forrnor koepe a man 
mostly in a large town, where a house is found to be of use, 
and his family are contented. Granted that he has long 
distances of roads to inspect, but then it is possible to do 
this cheaply and quickly in a dogcart or on a bicycle, in 
the Irrigation the officer has to h ave the station for months 
at a stioteh, aud is thus often compelled to keeo up two 
establishments ins'ead of one. In time this state of a flairs 
leads frequently to domestic unhappiness, and very often to 
debt. 

I can substantiate these remarks by enumerating six 
valuable officers who left tho Irrigation during the last ten 
years, so as to avoid the isolation and expenses of work in 
the jungle. I n ay go further than this, and say that the 
same officers have benefited largely by the transfer. 

6. In addition to the above, three picked men have gone 


work, and then the trained men will not he lost The Sub- 71/r. 3. 
divisional Officer is an important factor in the Irrigation Marsh. 

system, but generally hi« salary is go id onough. All that -— 

is wanted in his case is to prove that the eliarge of a revenue 20th bee. OS. 
division is a prize worth looking forward to, and will only be —— 

given to a trained and efficient officer. 

9. The scheme I propose is that the Divisional Officer on 
a running canal should get, in addition to his grade pay, a 
house rent free and a charge allowance of Its. 100 to ns. 200 
a month. There are at present 16 revenue divisions in the 
United Provinces Irrigation ; so the annual cost of the 
concession would not exceed Rs. 40,000. This is an absolute 
trifle compared to the revenue for which these 16 officers 
are responsible, and which varies between 70 and 100 lakhs. 

Even that large sum is itself small when pitted against tho 
value of the crops raised aud the protection afforded to the 
Provinces. 

10. Colonel Corbett, R.E.. who served in this Province 
for thirty-one \ears, and who lived the jungle life of a 
canal officer for a longer period than moat men, used to say 
that in some charges a thoroughly efficient Sub divisional 
Officer could raise the annual revenue secured by a merely 
ordinary predecessor by half a lakh. In other words, a keen, 
zealous, trained Assistant was worth Rs. 50,000 to Govern¬ 
ment, and of course ten timeB that amount to the irrigating 
community of his sub-division. Now in a canal division 
there are generally three Sub-divisional Officer-, and, consi¬ 
dering that fact in connection with Colonel Corbett’s theory, 
it is evident how necessary it is to retain trained men in the 
Department and to remunerate them properly. 

11. In conclusion, I brg to point out that these establish¬ 
ment matters are brought forward under cover of paragraphs 

I and II of the Commission’s .Memorandum, because I see , 

the members wish to discover what Bteps are nece-sary to 
develope Irrigation projects and what are necessary to 
removo obstructions to the prosecution of the same. 

To my mind no reform will be so far-reaching as what I 
have skotehed. It will make the Department worth serving 
;n, and will prevout tho exodus of trained officer , which has 
left the staff in a depleted condition. 


Note No. C.-201, dated 21st March 1902, by 3. Marshy 
Esq., C.J.E.. Superintending Engineer, 3rd Circle’ 
Irrigation Works, United Provinces of Agra and 
Oudh, on the distribution of water-supply between the 
Western and Eastern Jumna Canals. 

In the newspaper report of the evidence taken by the’ 
Irrigation Commission at Delhi, it is Btated that Mr. 
Mullaly, Superintending Engineer, recommended a redistri¬ 
bution of the Jumna water-supply. 

Apparently that Officer considered the Western Jamt,a 
Canal shoullf get a largor proportion then it does. 

2, At present the Western Jumna receives twice th® 
Volume of tho Eastern .Jumna, and before any decision is 
arrived at, I venture to submit that it would be w -U to see 
which canal makes the better use of its shuro. 


to k’gypt, two selected men have joined tho Sanitary Depart¬ 
ment, four have heeu transferred to tho General Branch, 
and now one of tho best Assistants has obtained a Railway 
appointment. 

7. It may be urged that this should not be allowed, but I 
think that such a restriction would be very unwise. A good 
officer should be allowed to get the value of his services, and 
if Govormnont would reward the Irrigation Engineer accord¬ 
ing to his work, they would not lose him whon his training 
ana experience have rendered him valuable. 

8. The remedial measures I propose are not expensivo 
and are, 1 think, well deserved. Besides being an Engineer 
the Irrigation Officer has large revenue duties to perform, 
and therefore stands on a different basis from the Railway 
or General officer. 8ome of the divisions bring in a revenue 
of 7 or 8 lakhs, and yet the Engineer, who is responsible for it, 
gets nothing more than if he had ordinary engineering work 
to perform. I have gone through the mill myself, and 
know the amount of vernacular and statistical work that had 
to be dono. Personally I liked it. and this revenue training 
was really the secret of any success I obtained in improving 
irrigation channels. 

Somo authorities have advised a separation of the work 
M in the irailway, where there are distinct Revenue and 
Engineering branches. But this is not sound, as the Irriga¬ 
tion Officer wonlil quickly loso touch with the people, their 
cultivations, and, in fact, with the value of his work. My 
scheme is to pay the Divisional Engineer for this special 


In most years it would be difficult to do this, as partial 
showers of rain slacken demand on one side of the river, and 
then tho surplus volume goes to the other side. 

3. But iu the oold weather of 1899-1900 there was a 
raging di mand for rabi sowings and standing sugarcane, 
from ,-eptember to January. During that time the river 
kept on falliug, and throughout this important agricultural 
season it* volume remained lower than it had ever been 
before. 

Consequently every drop of water was eagerly utilized, 
and the share of eaoh Province was jealously watched. 

Hero then we have an exact test of the utilization of 
supply. 



E&bi. 

Sugarcane. 

Total. 


Acres. 

Acres. 

Acres. 

The Punjab Canal, 




(Western Jumna) irrigated. 
'Ihe N.-W. P. Canal, 

314,705 

73,167 

387,872 

(Eastern Jumna) irrigated . 

167,345 

63,362 

230,707 


If the Punjab Canal bad utilized its double volume with 
the'same efficiency as the N.-W. Provinces Canal, it should 
show an acreage of twice that of the latter. 

In other words its area should be 461,414 acres instead 
of 387,872 acres. 
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Mr. H. These figures work out to a proportion of 100 to 84 and 
Marsh. 9 bow that for a certain unit of volume tho N.-W, L*. Canal 
-- covered 100 aeres to every 84 of the Punjab Canal. 

2i th Dec. 02. During tho last two veavs the Eastern Jumna Canal 
■ distributaries have been undergoing a process of remodelling 

which has no doubt improved its efficiency. 

In the current vear, 1901-02, its area and revenue will 
top all records, and 1 therefore think it will give even a 
better account of itsidf when a similar ohance for compari¬ 
son can be again instituted. 

5. I may mention that two years ago I pointed out 
these facts to some of tho Punjab Irrigation Engineers. 
Their defence wa that the discrepancy was doe to the fact 
that the distribution system of tho Western Jumna was so 
much more widely carried out, and that it travelled over a 
thirstier country. 


Against this argument maybe brought forward para¬ 
graph 23 of "r. Preston’s Inspection Notes of tho Eastern 
Jumna for March 1899. Mr. Preston thought the Eastern 
Jumna would he improved by extensions, and wrote as 
follows :— 

“ Experience on the Western Jumna Canal in th* 
Pnnjab haB shown that water can be made available, by an 
improvement of the duty, if now channels are to be eon. 
struoted, and it seems possiblo the same may be dene also in 
the oase of the Kastom Jumna Canal.” 

I am of the same opinion, and feel honeful that the more 
extensions we carry out, the greater will be the economy 
obtained. 


1, Q. (The President.)— Do yon generally approve of 
Mr. Barlow’s proposals as given in his report ?—Generally 
I do approve of them. 

2, Q. We have been in Bundelkhand and the opinion 
we formed there was that the Betwa Canal did its work 
extremely well, considering the amount of water in it; the 
only misfortune was that there was not far more water. 
We also noted that it was practieally closed during the 
rains; but that if the bundtlas in its vicinity could be 
induced to grow rice, there would be a large amount, of 
water available for that crop. In a demi-official letter which 
I have sent to tho Ueutenant-Governor we have said that 
it wonld be a good plan to establish an experimental form 
there to introduce rice. Do you agree with that?—lam 
not hopeful that rice will succeed, but I think it is worth 
the experiment. 

3. Q. Why are yon not hopeful P—You heard the 
evidence of the zilladar; he said that the people had 
never begun rice there ; whether this is due to the consti¬ 
tution of the people or the chaiooter of the soil is not 
oloar. Colonel Corbett, who was a friend of the cultivators 
got seed and tried to sow rioe, but it catne to nothing. 

4. Q. Do you see any chance of employing water in 
the rains P—No. Extra storage is the first thing I should 
press for; I have been doing what I can in this direction, 

but with my limited establishment I am rather handi- 
eapped. 

6. Q Tho Ken Canal project is with the Government 
of India P—Yes. 

6. Q. Do you know how it is getting on?—We are 
utterly blocked by the Agent to tho Governor-General in 
Central India ; he has not given his consent to it and tho 
Government of India say tbov cannot ko on without his 
consent. I have written to Mr. Preston demi-offioially on 
the subject. 

7. Q. ( Sir Thomas Higham.)—A propos of that, the 
alignment of the upper portion has not been finally 
fixed ; it will depend greatly on the trial pits P—Yes. 

8. Q. (The President.) —What is the state of tho 
Daesan project P—A preliminary reoonnaissanoo was mode. 
I have not got a party to put on the project at present 
and am lotting it lie over till there are more men. 

9. Q. You could not have the Ken and Dassan going 
on side by aide ; you have not the labour; have you P— I 
think labour will have to be introduced to carry on these 
projects. 

10. Q. Are you favourably impressed with the Felan 
project as far as you have got with it P—Yes, it is a rice 
country and wherever there is rioe irrigation is of great 
use, the idea is that a rice country is always poor iu the 
north-west. 

11. Q. What about tho Tons?—It is bopeleBs, I think ; 
the only thing is that it would be a very useful scheme to 
have ready for famine ; we would have something to show 
for 20 to 30 lakhs of rupees ; they spout that sum ia the 
last famine and have nothing to show for it. 

12. Q. But if there was the possibility of storage in the 
upper watorsP—The supply lu the Tons is not bad, but the 
oommand is bad. 

18. Q. I think yon are of opinion, that the 9ardah is a 
project, that it is not expedient to carry out P—I think 
there nre very fair grounds for going on with the inunda¬ 
tion canal for Hardot and Shahjehanpore to replenish 
the natural reservoirs when they fail. 


14. Q. w onld it be available for Shahjehanpore P—Yes, 
the officer I have sent has orders to see to it. 

15. Q. ( Sir Thomas Tligham.) —Have yoi got gauge 
records at Bambassa on the Sardah P—No. 

16. Q. Supposing there was a partial failure of the 
rains before September, would you open the canal P—This 
oonntry suffers as much from excess of floods as from 
drought, and it would he rather dangerous to begin before 
Septemher, ss the rain might fall and tho canal do damage. 

I don't think there should be any difficulty about getting 
iu water. The word '* inundation ” canal is a misnomer. 

17. Q. (I he President.) —Are any improvements In pro¬ 
gress in Kohilkband P—Yes, in Rohilklmntl there are a 
number of streams and a very clumsy form of irrigation 
with earthen bunds ; we have been progressing there with 
masonry dame; thin year we have had sanction for two pro¬ 
jects costing about 8 lakbs altogether. Mr. Bull says he 
can make a pakka bund in the Kho river and is making a 
survey of it at present; that will make a great difference ; 
with earthen bunds we loso the early lice, as the bunds 
are always swept away in the floods. 

18. Q. ( 'The President.) —Is there much water in the 
Kho river? —1 here is a lot for the rice country ; they have 
done 17,000 aoros oi rabi with it. 

19. Q. Is oxtension possible P—Extension is not so 
necessary as to make irrigation perfectly Bafe. 17,000 acres' 
of irrigation in tho district are very useful. 

20. Q. One would like to double that if one could P— 
Yes, no doubt. It might be possible to do more by gomg 
up the livers. 

21. Q,. The Ramganga water does nothing P- No ; it is 
one of those giant rivors that it would be vary expensive 
to taokleand you wonld get an unoertain return from it P 

22. Q. (Mr Mmr-Mackonzie .)—Why uncertain P—It 
baa an immense volume of water when you don’t require it 
and none when you do ; it is not a snow-fod river; the 
river I speak of borders on Bijnor. 

23. Q. (Sir Thomas Higham.) — Have they suffered from 
floods along the line of the proposed inundation canal from 
the Sardah P—Wa shan’t know anything about that till 
the officer' on ditty there brings in his report. 

24. Q. Mr. King says you caunot drain Oodh on 
account of flooding JaunpurP—There has been trouble 
in Jsunpur from floods. I am alwavs very doubtful 
whether drainage increases floods; the effeot of drainage 
is that it gets rid of surplus water between each storm of 
rain. The worst floods are oansed in undrained countries, 
beoauso the natural depressions are full when a heavy fall 
of rain occurs. Most of the urisobief from floods has oome 
from the cyolone in August and September falling on 
undrained swamps. 

26. Q. Are there any gauges at Jaunpur P—Yes. There 
was a regular enquiry two or three years ago when the 
Building* and Roads Branob put special offioers, Mr. 
Parsanah and Mr. Gale, to report about it. Mr. Odliug 
reviewed the report. 

26. Q. Have you gone into tho question of the Ram¬ 
ganga project P—Very slightly; I don’t know much about it, 

27. Q. One reason for hanging that up was that the 
supply in the Ganges wonld not. be sufficient; that is, for the 
Eastern Gauges; that difficulty would not occur in the case ef 
a canal from the RamgangaP— I think it would; it is not 
a snow-fed river. 
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28. Q. There is plenty of water in the river P—No, 1 
may be wrong, but iny idea i« that it is one of those rivers 
that has a big flood in the rains and wonld require 
expensive head-works and that it falls to a very small ebb 
in the cold weather. 

29. Q. Are there any records P —There most be old ones. 
There was a great turn in 1869 for utiliziag'theae rivers and 
gauges were maintained. I dare say we could get some¬ 
thing out of them. 

30. Q- There has been nothing done since 1869 ?—I don’t 
think so. Loid Mayo was keen about these projects, but 
Lord Northbrook, 1 believe, stopped them; he decided to have 
only paying canals. 

81. Q. Are there any gauges kept on these rivers P—Not 
now. 

32. Q. In iMoradabadP—My Department does not keep 
them ; I doubt if the Roads and Buildings Branch do. 
We have gauges on the Ken, Karamnassa, Tone and 
Bclan only. 

33. Q. Supposing the Ken Canal is sanctioned, you won’t 
be able to take up the other projects, the Dassan, Beian 
and Tons P—I gather Government are making special 
efforts to recruit staff; if we have snffioient staff, we can 
do them. 

34. Q. But as matters stand P—In 17 divisions and 45 
sub-divisions 1 have only 6 Imperial Assistant Engineers -, 
2 just joined aud 2 European koorkee men. 

35. Q. What is your oadro P—Fifty-four, I thiuk. 

36. Q. Are there any further extensions proposed for the 
Ganges CanalP—*-Yes, minors are to be made aud new 
distributaries. 

37. Q. Mr. Ivens said yesterday, as regards West Aligarh, 
that there was not enough water; do you agree P—No, I 


52. Q. How much do yon spend a year on temporary Mr. If. 
bund P—Rs. B5,uGO. I think we have the cheapest head-works Marsh. 
almost in India. _ 

63. Q. You have a palcka escape at Meyapur P - Yes’ 20tn Dec. 02 
and another at Hardwar. — 

54. Q. (Mr. Muir-Mackenzie )—Are yon in favour of 
the Irrigation Department making any extensions of small 
tanka in Jbans! and LalitpurP—I think there is a good 
deal to be done in that way. 

55. Q. Wonld you like to see the country properly 
8 urveyed ?—Yes. 

66. Q. With regard to the Sardah Canal, your view is 
that au inundation scheino should be tried before any Anal 
decision is come to ?—Yes, I am always in favour of 
making a scheme tentatively. 

57. Q. You would not finally condemn the Sardah till 
that has been tried P—No. 

58. Q. I see in Ondh in the districts, which would be 
coverod by the Sardah, there is an enormous area of rice 
cultivation; is the greater part of the area which is irrigated 
homjhiis rice P—1 don’t know Ondh well enough to say. 

69. Q. If the Sardah Canal were made, would it improve 
rice very much ?— itice is a very perishable crop, and if you 
have a supply of water for it, it innat be a gcd-scud. 

60. Q. If water is provided, is there a fair likelihood of 
jts being taken P —I think so. 

61. Q. Mr. King in his report on the Sardah Canal gets 
out different set of levels from those of the earli r officer, and 
the conclusion appears to liavo been d>awn fr»m that that 
tiie spring level has risen ; do you think that u safe conclu¬ 
sion ?—I think that is most nuaocountable, because the 
level should have been extremely low when King's levels 
were taken. 


don’t follow him there. 

38. Q. Do you think the tract is one that requires irriga¬ 
tion P—-It requires irrigation, but there is a good deal of 
bad soil, and I am not prepared to say that it is worth it. 

39. Q . If it is worth it, do you think you could get 
water for it?—1 think so. Wc have too much water 
generally in October aud Novembor ; in December it begins 
to get scarce and is worse in January if there are no winter 
rains. 

40. Q. You have plenty of water in October for exten¬ 
sions, but would you have wator to mature all the orops you 
could give water to them P—We must reckon on the ohauca 
of good rain about Christmas. Agriculture ail over the world 
deponds on the weather; we cannot make irrigation so 
certain as to protoot the crops if there is no rainfall. On 
the Eastern Jumna Canal we had 180,000 acres on hand 
and the discharge fell to 500 cubic feet ; some of the fields 
were saved by dampness ; others were a poor class of Crop 


62. Q. Whon were they takon P— In the oold weather of 
1896-97 when every well in the oountry was working. 

63. Q Don’t you think the drop in the levels does not 
take plaoc till the year following a dry year P—No ; it de¬ 
creases very quiokly. 

64. Q- It has been found in other parts of India that 
sub-soil water was abundant in that year, and that the 
drought was occasioned not so muoh by any deficiency in 
the total rainfall as by iis early cessation P — I have had a 
great deal to do with spring levels and found different state¬ 
ments made with regard to them. 

66. Q. In order to obtain reliable data you require much 
more careful observations than these P Yes. 

66. Q. (Mr. Roberts.) —What are the rules for measur¬ 
ing spring levels P—You require a well that is not used tor 
irrigation and one with a good supply in it and you should 
measure from fixed marks. 


that required only one watering. 

41. Q. When do you remit the water-rato P—Wheu the 
crop is under 25 per cent. 

42. Q. Whioh was your maximum year on the Eastern 
Jumna P— Last year. 

43. Q. You didn’t remit much then ?—Very little. 

44. Q■ (Mr. Muir-Mackenzie.) —In 1896-97 did you 
give large remissions P—There were some. 

45. Q. Hava you any experience of a year in which the 
winter rains completely failed ?—-Lust year was the worst we 
have ever had. 

46. Q. (6’»r Thomas Higham.)— Would it be possible to 
run an inundation caual from the Eastern Gauges ?—Yes, 
I think so. 

47. Q. Where would it take off P—Just below Ilardwar. 

48. Q. Could that he run on temporary head-works P — 
I think so, by helping it with spurs ; thero is a very heavy 
drop in the river. 

49. Q. It has a sandy bottom P—It has small boulders for 
sorno miles below Hardwar. 

50. Q. Whon do you begin your bunds at Hardwar? — 
That is a debatable point. Ir, 1896-97, when I was 
Executive Engineer, I began early in September ; this year 
wc did not begin till well into October; the floods were too 
heavy. 

51. Q. How long does it take to make them P—It takes a 
long time to complete them. We keep increasing our 
discharge daily, as the boulders rise in the cribs. Mr. 
Netliersole has started an experiment by whioh he proposes 
merely to give the cribs proper stability with a basis of 
boulders and then use a needle dam with the bamboos that 
grow along the canal bank. 


67. Q. (Mr. Muir• Mackenzie .)—What is necessary is 
investigation extending over a series of years P—Yes, aud 
a very careful Belectiou of wells. 

68 Q. In Kohilkhand, if it were possible to get a big 
canal into the country, wonld it benefit it very much P -1 
should not recommend it till the small distributaries were 
developed. 

69. Q. Are there considerable parts of Rohilkhand that 
conld never be reached bv any system P—I don’t think so. 

70. Q. Mr. Alexander said that there were P—My 
busiuess has brought me mostly into iirigatcd traets ; I 
cannot speak on that point. 

71. Q. In Moradabad aud Badaun ?—1 know practically 
nothing about those countries. 

72. Q. One of Mr. Barlow’s proposals is that the Irriga¬ 
tion Department should construct wells and take charge 
of well irrigation ; do you approre of that P—No; I don’t 
thiuk we could tackle wells. Wc could kelp withhold em¬ 
bankments but not wells. 

73. Q. Could a well constructed by Government com¬ 
pare inolipapness with one constructed by a rayat ?—Cheap¬ 
ness depends on the zamindar who has wood, stone and 
other materials rather than on labour. 

74. Q. I understand you to say that for the saving of the 
ovop you must depend on the occurrence of the winter rains, 
but I don’t see how that agrees with what you say hero in 
paragraph 11 of your note?—We cannot gel a full crop 
without the help of the rains, though we can get a substan¬ 
tial crop. I was pressed last year to give water in October 
and Novembor only to such fields as would bo sure of a 
socond and third watering. 1 said the oountry would rise 
against it. 
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Mr, TT. 75. Q Yonr refusing to give a supply at that time 
Marsh. would not giye you a larger supply later r—No. 

76. Q. There is a suggestion in Mr. Webbe's paper that 
20th Due. 02. ;f yon are unable to give a second and third watering, you 

- should make a remission ; what do you think of that? - So 

we do remit if the crop fails. 

77. Q. That meets tlio ease p—Yes. 

78. Q. (Mr. Tioherts.) —Mr. Webbe in his paper com¬ 
plains of the way in which Deputy Magistrates are appoint¬ 
ed ; what is the system P —He is generally a man who rises 
from amin or zilladar and for long service and distinguished 
merit becomes a Deputy Magistiate. I think the institution 
of Deputy Magistrates is perhaps the iimst wise part of our 
canal administration. His pay of Rs 200 to Its. 400 is 
good enough to keep him from stooping to extortion ; he is 
generally above suspicion. 

79. Q. Mr. Webbe says in his paper —“ Another blot 
in canai administration is the promotion of Deputy Magis¬ 
trates from the ranks of zUladars, these in turn being 
recruited from the overseers and amins." That is correot P 
—Yes. 

80. Q. He goes on to say as follows :—“ Whatever the 
individual exceptions of sturdy integrity (and there are 
some) it is most inadvisable that men, who have graduated 
through the lower grades of office and have either partici¬ 
pated in extortion or been necessarily cognizant of the same 
by fellow subordinates, should be promoted to high office of 
Magistrates for the trial and docision of cases in which 
fellow subordinates ai o prosecutors or accused and the ag. i- 
cnlturist the accused or complainants. What guarantee can 
there possibly be when departmental bias and training are 
all in the direction of concealment, of departmental abuses 
and when departmental and Magistrate are one and the 
same.” That is hi- indiotment p—I should strongly oppose 
any change in the present system. The Deputy Magistrate 
has always been my right-hand man ; ho ia the most trusty 
native official we have and we always treat him with great 
respect. The appointment of Deputy Magistiate is the 
goal onr men have in front of them, and it keeps them more 
straight than anything. This is one of the wisest insti¬ 
tutions Government have made. 

(The President.) —I ag ee with every word of that. 

8L. Q. (Sir Thomas Higham .)—He ia called a Deputy 
Magistrate, hut l fancy the actual ministerial and criminal 
work he does ia very small P— It is nothing ; he is altogether 
employed on revenue work Deputy Magistrates helped in 
the economy of water which has been effected. They made 
maps and woikcd wiih the greatest integrity and pluck ; it 
■ was through them that we gut rid of the blot of tat its and 

corruption. 

82. Q. How many criminal cases do they have coming 
up P—One or two cases every month for each man ; in the 
old days 1 have known a Deputy Magistrate having 600 
to 700 cases. Now he is emp oyed iu the distribution of 
water and checking the measurement of subordinates, etc. 


83. Q. (Mr. Muir-Mackenzie.)—Hr. Webbe says in big 

paper—“ The new system of irrigation with reduoed aper¬ 
tures plus aboliiion of tatils will contribute still further to 
reduce subordinate zulam: provided (a) that tampering 
with and diminishing the water-supply at the head of die- 
tributary and falls is prevented; (4) that interference with 
oosars or sequence of irrigation officially prescribed for the 
agriculturist from each aperture, or their derangement by 
chowikdare, zill&davs and overseers iB suitably punished. 
Is there anything in that f—No doubt some supervision 
is required. My staff is not good onough; we want a larger 
European eloment in it. 8 

84. Q. (Sir Thomas JTigham.) —Do you prefer to employ 
European or Native upper subordinates p—I like a Native. 
If he is a good man, he is put into a sub-division and that 
iB great prize for him. 

80. Q. As regards the distribution of water between the 
Eastern and Western Jumna Canals, you say since the 
improvements there has been a very much higher duty on 
the Eastern J umna Canal th«n before ; what do you do with 
the water saved ?—This has only been going on in the last 
two years. One use of the water saved ia that fields that 
nsed only to get water at the tail of the distributary in 
the beginning of the fasl are now as well off as those at the 
head. Another thing is that we are making minors to 
carry out water further afield. 

86. Q. Are you taking un new villages ? Are they 
being admitted to irrigation P—To a fetv cases. It was 
only begun when I w.mt, to the E,stern Jumna in 1898. 
Waier will esoape now into the Jumna and go to the Agra 
Canal ; this is the chief advantage gained. We have 
escapes tho whole way down into the Jumna and Ilindan. 

87. Q How much goos from the Eastern JumDa to the 
Agra Canal?-All the distributaries tail into drains ; we 
have drained the Eastern Jumna thoroughly. 

88. Q. What becomes of the water P--It is caught in 
the Hitman and Jumna; the Hindan discharge is improved 
groatly ; it was designed for only 200 cuseos, but now we 
hardly ever get less than 400 to 500 cuseos through it ; 
this improvement is due to drains and escapes in the Ganges 
Canal and Eastern J umna Canal. 

89. Q. Yon say the duty in the United Provinces is 
100 as compared with 84 in the Punjab ; but, on the other 
side, they take water enormous di-tances; you have not 
allowed for that. P—I think it is quite clearly explained in 
the printed note. 

90. Q (Mr. Muir-Mackenzie.) ~ A=. regards the Sardah; 
in what way will au inundation canal be of use in testing 
the efficiency of the bigger projeot P -The moment we 
fill Ihrjhils the people will ask for water for direct irriga¬ 
tion ; it is the nsual way all big oanals begin ; the Jnmua 
and Cbeimb began iu this way. 

91. Q, Will it test this matter of spring levels P—I 
believe it, won’t affect spring levels very mnoh if we don’t 
stop well irrigation ; if we check well irrigation the spring 
level will come up at once. 


Mr. W. JT. 
Suehton. 


WitKBSb No. 68.—Mr. W, H. Rushtoh, Executive Engineer, Agra Canal. 


20th Dec. 02. 


Note, dated the 12th September 1902. 

i. The first thing done here before arranging for 
distribution of water from a recently constructed 
ehaunel is to make a copy of the village inap ou a 
soale of 16 inches to the milo showing fields and 
the area commanded by the distributary, 

ii. 8uitablc points on the distributary are next deter¬ 
mined, from which the areas can most convenient¬ 
ly be irrigated, 

iii. Areas are next decided upon to he irrigated from 

each point, and suitable diameters of outlet pipes 
for each atea are assigned, 

iv. Finally, where necessary, a list is made of the fields 

to be watered by each outlet and an oosrabandi 


is drawn up giving to each onltivator portions of 
the seven irrigating days of the week, proportional 
to the area of his bolding ; due consideration 
being giren to conditions of "flaw” or "lift” 
and to the distance of the holding from the outlet 
head. 

?. When deoiding (Iii) it is advisable not to allow water 
from auy outlet to be carried across a road or much usod 
path. 

3. It also leads to less friction among oullivators, if care 
is taken, to give separate outlets for separate villages. This 
however is not always possible, and when not possible it is 
advisable always to draw up the oosrabandi as laid 
down iu (iv). 


1. Q. (The President .)—You are Executive Engineer of 
the Agia Canal P-Yes. 

2 Q. You have the wholo of the oanal from end to end P 
—I have from GkazDbad the wholo of tho Hinnan out to 
about 40 miles the other side of Agra. The division is 150 
miles long. I have five Sub-divisions under me. 


8. Q. Dow many Assistant Engineers have yon P—Two, 
besides one Honorary Assistant Engineer, one Sub-Engineer, 
2nd grade, Conductor Lee, and one native Overseer 
on Re 100 a month. Ot tho two European Assistant 
Engineers, one is in oharge of the new Nandgaon 
distributary, which we have just started irrigating from 
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and the other is in charge of the new arterial drain which 
wo have joist commenced. 

4. Q. How long have you held this charge P—A little 
ever a year. 

6. Q. Where were you before ?—In the Etawah Division. 

6. Q. What is the area altogether irrigated from the Agra 
canal now P—It might do a lakh and ninety thousand in 
rabi perhaps. I have got last year’s figures here which shew 
110,694 acres of kharif and 160,038 acres of rabi. The 
green line in this diagram (shown to the President) describes 
graphically month by month the area irrigated. The blue 
shows the water in cuseos received. We had great difficulty 
in keening all the irrigated crops alive last February when 
supply dropped to below 900 ousecs. 

7. Q. What ie the reason of this drop?—There was no 
water in the Jumna, and the Ganges canal required 
all the water they could tako, so I got very little from the 
Hindan cut. 

8. Q. Then altogether you have got up to about 300,000 
in tvofasls p—The biggest area that was ever done was 
308,000 in the year. 

9. Q. Is your kharif increasing P—I have made a little 
table shewing what the increase has been lately. This 
(shown) gives it to yon. This is lor the five years before 
the remodelling began and this is for the last two years. 
Before the remodelling it was 142,000 and now it is 
217,000. 

10. Q. (Mr. Muir-Mackenzie.)—You attribute the 
difference to what P—To the remodelling. 

11. Q. (The Pi evident .)—Your raAi is very fluctuating P 
—Yes, here is a list showing a number of villages that 
never had any irrigation before the remodelling and giving 
the areas in them to which we have been giving irrigation 
lately. The canal has been remodelled and you can s,-e from 
this list the difference iu diecharges which distributaries 
are now capable of carrying as compaied with what they 
could carry before they were remodelled. The capacity has 
largely increased. 

12. Q. Your supply from the Jani is a very important 
part ot your asset P—Yes. Wcjsometimes rnn down to 200 
cusecs in the Jumna and sometimes less, and without the 
Jani suppiv we would have to atop work altogether. 

13. Q. There is a proposal to divide your division into two ; 
is not there?-Yes, and I think it a very good one 
indeed. I don’t thiuk it is possible for one mau to do 
anything like justice to so largo a canal division. 

14. Q. 1 suppose you had not to contend with badly 
aligned distributaries in the canal ?—The alignment, as far 
as 1 know, is good ; the capacity was insufficient. 

16. Q. 1 hat is insufficient according to the present system P 
—Every distributary waH heavily latilled and that led to 
all kinds of mismanagement, though I think our patrols 
are an excellent system ; I don’t see how we could get along 
without thorn. 

16. Q. Have you had trouble with water-logging on the 
Agra Canal ?—Last year there was a good deal of percolation 
about, but 1 wag surprised to find so little this year, in 
spite of our having opened the canal for navigation pur¬ 
poses much sooner than usual. 

17 Q. From the distributaries have you limited the irriga¬ 
tion in each village to a cortaio percentage P—For the new 
distributary we have just begun to irrigate from, it was 
arranged that not more than 40 per oent. of each village 
should be irrigated, and we hope to spend the 200 msecs 
of water, so that not more than 4/0 per cent, of each 
village shall be irrigated- 

18. Q. (Sir Thomas Higham.)— Forty per oent. of the 
cultivated area?—Forty per oent. of the cultivable area, 
excluding area now irrigated from wells. 

19. Q- ( The President.) —In the older villages, where the 
irrigation is going ou for some years, is that pretty well pre¬ 
served, or do they run to a much higher figure ?—I have seen 
as much as i30 per cent, of the cultivable area of a village 
irrigated in the year?—I mean double cropping. That is a 
great deal too much. 

20. Q. Have yon never tried to reduoe that P—The only 
way to reduce it, as far as I can see, ie to give more water 
at the tails and reduce the number of outlets at the head 
reaches. 

21. Q- Not reducing the size of the outlets?—No. I 
think it is a great mistake to reduce the size of outlets. The 
proper method, I think, is to make out how much area you 
intend to irrigate, give outlets at the very best places you 


can possibly give them, for this purpose and make your Mr. W. li. 
distributary carry the amount of water to satisfy all, Rushton. 

run your distributary for a week, then shut it up and go on _ 

somewhero else, but you must fix the area to be irrigated, 20th Doc. 02. 
For a 6-inoh outlet let it be 60 acres or let it be 60 acres ___._ 
according to the nature of the soil. Where there is bhur 
and light soil I would give them a somewhat larger outlet, 
because there is algreat deal more waste of water. 

22. Q. But you must have some limit P—I should limit 
it to 100 acres for a 6-inch outlet. 

23. Q. If a man wanted to work a smaller block than 60 
acres, would vou still give him an outlet ?—Yes. Thore 
are village roads and these ought to be natural boundaries 
of tbo cltak for which you give an outlet. The water 
should not be allowed to go across a village road. It causes 
a great deal of waste of water, I would give them outlets, 
so that they can quickly irrigate that chak. 

24. Q. Some of your chakt would be under-irrigated by 
a 6-inoh ontlot and some of them would be over-irrigated ; 
would not they P—They arc not all of the same size. That 
is true, but the idea is always to give ample outlet so that 
there shall be no delay in getting the water on. 

26. Q. (The President.) —Practically you have had a case 
where 130 per cent, of the area was irrigated. Have you tried 
to reduce that ?—No. it is not fair to stop irrigation of 
fields that have a right to it. But where a village is over- 
imgaied there is usually waste of water A watercourse 
irrigating such an area should be looked after, promptly 
closed when out of repair and not re-, pened till it haa been 
put into very good order. 

26. Q. ( Sir Thomas Higham.) —That would not reduce 
the supply ; would it P—Yes, by reducing water-lnggiug, 
percolation, careless spilling and wasting of water 
and by enconiaging a more economical use of water on 
each field. 

27. Q. If it was worth the while of that man to go on 
irrigating 120 per cent., he would not stick at putting hi B 
outlet right P -I don’t see how you can stop a man from 
irrigating oneo he has got his water-rights. But, bv forcing 
him to spend some labour in keeping his watercourse in 
good order we may bring home to him the value of the 
water he uses and try to make him irrigate as carefully as 
he does when he has to lift his water from a well. 

28. Q. (The President.)—But Mr. Marsh stopped them 
by taking away outlets altogether. I have a village map 

wi " 8 ' 10W y° u * e system of taking out outlets. 

(Explained on map.) 

29. Q. (Sir Thomas Higham.)— Do yon know anything 
about the rise of water in t.be wells on your canal P—I have 
not studied that, because I have not been here very long. I 
have only had one year here and I have spent much of my 
time over the new Nundgaon distributary. 

30. Q. Do you take periodical measurements of the depth 
of the spring level P—The depth of water in each well is 
measured twice a year. 

31. Q. What time in the yearP—In the wet time and in 
the dry time of the year. 

32. Q. How long has that been kept upP—Right away 
from the beginning of the canal, I fancy. 

S3. Q. Do you know what the general result has been?— 

The water must have risen, but I have not looked np that. 

34. Q. Ib the rise faster or higher olose to the main canal 
oris the rise over the whole irrigated area P—There were 
complaints that the canal had caused the spring level to 
rise very high at a place called Cbhata. That is in the 
middle of lunch irrigation and where the Kosi arterial 
drain will ran through. 

35. Q. Was the drainage obstructed there?—No, not by 
irrigation works, but the country obstructs its own 
drainage in a way. There are large hollows surrounded by 
ridges and then there are other large hollows—pot-holes, 
on a big scale. 

38, Q. You are cutting these pot-holes P—The Agra 
Canal oountiy has no regularly defined natural drainage 
lines j rainfall collects in large depressions, cannot run off, 
but gradually evaporates and gets absorbed into the soil, 
whioh is porous j canal water has, iu places, raised the subsoil 
water level, so that at a time of unusually heavy rainfall 
the land remains longer flooded than formerly, owing to its 
reduced power of absorption caused by this rise of spring 
level. 

37. Q. (Mr. Roberts .)—Yours is a uavigable canal; isn't 
it P—Yes. 

38. Q. Hoes the neoessity of keeping the canal open for 
navigation restrict the supply of water which yon could 
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Mr. W. E. use for irrigation P —The rule has been never to run the 
Rushton. Agra Canal, unless it is run for irrigation ; the navigation 
- has been allowed to slide. 

20th Dec. 02. gg, Q, But this year you have had to do a lot of carriage 

-of tents, etc., for the Delhi Darbar P—Yes, this year was an 

exceptional year. 

40. Q. And you have had to keep water'in the canal for 
that P —We began running the water this year lone bofore 
we would have opened the canal if there had not neon the 
Viceroy’s tents to carry. 

41. Q. Are tho boats running on it nowp—Yes. 

42. Q. Docs that require you to keep a certain amount of 
water in, which you might have let out for irrigation P—I 
should say not. 

4H. CJ. Not oven in this exceptional yearP—No, W c 
have plenty of water just now. 

44. Q. (Sir Thomas Eig ham.) —Yon say the tail portion 
has been given up for navigation p—The tail portion of the 
navigation channel has beou allowed to go into disuse. 
(Explained on main) 

45. Q. How do you got your t raffle ?—The traffic comes 
from Agra aloug this pakka road here (shown) and gets 
into tiie boats here, at Kakraita (shown on map). 


made of wood belonging to private owners and contractors 
also ply on tho Canal. 

53. Q. Tuore is a look into the Jumna at Okhla which is 
always open and workable ?—They don’t go np to Delhi 
by Okhla, except when the Jumna is navigable, which it is 
not at present, there is not enough water now to float a boat. 
1 would like to show on the map the tract of country served 
by the new Nuudgaon distributary (explained on map). 
The Nundgaon distributary was started in February ; it is 
new December and we have already irrigated 2,000 acres of 
rabi from it. It is a 2^-lakh estimate aud we have already 
spout one lakh on it up to date. I think we will be able to 
irrigate up to 5,000 acres of rabi before the end of this 
season. The value to the country of tho crops thus 
brought 'o maturity will be large : and the revenue earned 
by Government will be (5,000 acres at say 11s. 2-8 per acre) 
= Rs. 12,500, not a bad return on an expenditure of 1|[ 
lakhs in the first year from commencement of work. The 
result is due to placing at my disposal an adequate staff 
under a smart Assistant "Engineer. The usual conditions 
lately have been for works to he supervised by a small and 
half-starved staff , and T wish to suggest that good and qniek 
work pays wolland can be done when reliablo and sufficient 
men of the right kind are employed nnder a competent 
Englisn Assistant Engineer. 


46. Q. Are there any boats to go through into tho 
Jumna P—Not now. 

47. Q. Where does all the traffic coma from ?—Agra, 
Kosi, Palwal, llodal and Delhi. 

48. Q. What is the principal traffic P —It is a poor man’s 
traffic really. I think grain and cottoo are the chief 
artioles. 

49. Don’t they carry Agra stone away in this may ?—I 
have not seen any boat loads of Agra stone going np or 
down. 

50. Q. Whore do they get tho Agra stone from P—It comes 
from Dholpnr, Bhartpur, and [other Native States. 
Navigation has never paid on this Agra caual. It paid in 
one year 1885-86 Rs. 353 over working expenses. For 
every other year the figures show a loss. 

61. Q. And how do you arrange now with all the 
Viceroy 'a tents P—They were boated from Kakraita to Okhla 
and thence up the Western Jumna navigation channel to 
Delhi. 

62. Q. Where do you get the boats from P—Wo havo 
about 20 iron boats which we use for carriage of materials 
for Canal and Engineering purposes; but country boats 


55. Q. What are you going to irrigate on this when it is 
complctod P—I hope it will run np to 20,000 acres ; it will 
probably go to 28,000 acres in years to come. 

56. Q. Pali or rabi and k/tariff—ln one fast — rabi. 
The kharif will be separate, perhaps 14,000 in kharif. 

57. Q. Where is the Kosi drainP— (Shown on map.) 

68. Q. Can anything be done in enlarging theso drains 
as a means of employing famine relief labour?—I don’t 
think so. 

59. Q. Are tho drains large enough when you get very 
big floods ?—I think our drains are large cnongh. The only 
drain that is not is this one down here (shown on map), 
but we oan do nothing to it, because we would have to 
enlarge the syphon. In order to get over that we have 
made a ont into the canal. 

60. Q- 1 see Mr. Webbo complains that the drains don’t 
take away the water P—There is no complaint of that 
sort here. The urams we have made recently have all 
been done on a proper system. 

61. Q- What run off do you allow for a mile P-—I fancy 
it is 2 to 3 cusecs per square mile ; this is considered sufficient 
because the soil is porons and absorbs a good deal of water. 


At,. W. A. 
Kinloch. 

20 h Dec. 02 


Witness No. 69.—Mb. W. A. Kineoch, Managor of Fargus, Skinner Estate. 


1. Q. (The President )—\\ow long have you been 
i_ Manager of Mr. Skinnor’s estate P—For the last eight yoars. 

2. Q. You have a great deal of irrigation on it, I 
suppose P—Yes. We pay the canal Rs. 24,060 yearly. 

3. Q. (Sir Thomas Eigham )—Have you any complaints 
about the canal irrigation P—No, I have got no complaints, 
but I can recommend a fow reforms. I consider that tbo 
department is very under-manuod and too much is 
expected of Assistant Engineers and Executive Engineers, 
more so the Assistant Engineer. For example, an Assistant 
Engineer is expected to look after 250 miles of irrigation 
channel, to say nothing of 50 miles of drainage cuts, and 
it is impossible for him to have any chook on canal 
irrigation, besidos doing his office work and silt clearances, 
repairs, buildings, etc. 

4. Q. (The President .)—And from that over-work what 
are the evil oonsequenoes which you have found P I fear 
that the revenue is not collected to the very last farthing 
owing to laok of supervision. 

6. Q. (Sir Thomas Hiaham .)—You mean what there is 
concealed irrigation P—When there is no supervision, there 
must he concealed irrigation. 


make money, bnt not so mnoh. He reports cultivators to 
the Deputy Magistrate for having spilt water (abzai) and 
through fear of being reported to tho Doputy Magistrate, 
tho cultivator gives him a slight contribution for not 
reporting him. 

8. Q. Do you suppose they make large sumsP—No. It 
is about live seers of grain per fast per plough from each 
cultivator. 

9. Q. Do yon think that the kaslitkar himself feels this 
as a burden to him p—No. 

10. Q. He is too much nsed to it P—Yes. Ho gets his 
money’s worth back from the oanal peon and he looks upou 
it merely as an established hug. 

11. Q. Do you hear complaints of the integrity of the 
Native Deputy MagistratesP—I have not heard any 
complaints, but it is a mistake, in my opinion, having 
abzai cases tried by Canal Deputy Magistrates, because 
the cultivators, when lined, are too afraid to appeal against 
it, whether the punishment is just or unjust, for fear of 
tho department being hard on them. 

12. Q. Are there many such casesP Tho Chief Engineer 
said there were about two or three in the month ?—Of 


6. Q. (The President.)— Have you had this brought 
personally to your knowledge on a largo Beale about this 
revenue not being collected to tho last farthing?—I have 
had no case in particular. I have questioned the cultivators, 
but it is not to their gain to say they havo not been charged. 

7. Q Do you think there is much oppression of the 
cultivators from the subordinates trying to make money 
out of them by blackmail and that kind of thing? When 
thore was the tatil system, the canal chaprasis 
generally had a good harvest. It wculd be a mistako to 
imagine the harvest is a thing of the past. They oan still 


course I am not up in statistics, so I could not tell you 
how many cases occur. 

13. Q. Is a heavy line inflicted as a rule P—It is a 
nominal fino ; sometime^ Rs. 6 or Ks. 10. 

14. Q- (Sir Thomas Eigham.)~Is it a fine or charge on 
the area P—He has got to pay for this waste of water. 

('The President.)—My recollection is that it was double 
the area flooded. 

(Air Thomas Eigham.)—Y/k&t is the rule ? 
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(The Secretary.)—You charge the double rate if the land 
is cultivated and you charge the highest occupiers’ rate 
if the land is not cultivated. 

18. Q. (Sir Thomas Higham.)—Wo\M you recommend 
that no oharges should be made for water?—Certainly not. 

19. Q. It is au evil P—It is. I have a very feasible proposal 
by whioh the canal revenues can bo increased and that 
is by slightly reducing the rates for lift irrigation. At 
present the rates for flow irrigation are Rs. 1-14 a pakka 
big ha and those of lift, are 16 aunas ; that is exactly half. 
A man who takes the flow irrigation takes no less than five 
times the quantity of water taken by the lift cultivation, 
and if lift irrigation was encouraged and the rates were 
slightly reduced, 1 feel certain lift irrigation would in- 
crease, because to irrigate a pakka big ha the cost by lift 
irrigation is 16 aunas; so after tho first watering the 
two men stand on an equal footing. He has paid 15 
annas for his lift irrigation, that is, its. 1-14, which is the 
same rate as the flow Irrigation, but he has no less 
than three or four waterings aud for every other 
watering the man who takes lift water will be 16 annas 
out of pocket. 

20. Q. Why ? The man who takesa third watering for tho 
rabi crop is paying Rs. 2-13 for tho mero trouble of 
lifting water P—Yes. In the first watering it is equal and 
after that it will be a burden on him. There is no scope for 
increasing flow rates; that is sufficiently high. 1 he Canal 
Department are deriving a bigger revenue hy their 
irrigation than the zamindar is actually in receipt of from 
his occupancy tenants. 


that the Executive Engineer sends the Magistrate the _\[ r , iy 
canal jamabundis. There is a mobnrrir in the Collector’s Kinli 

office who signs these and the Collector after signing them _ 

sends them ou to tho tahsiidars who in their turn distribute 20 th Dec I 
them to the zamindars, bnt they are not compared in the ' 

Collector’s office with the patwaris' papers. 

40. Q. The papers are handed in hy the aminsp—Yes, 
to the Executive Engineer's office. 

4J. Q. The, patwari has been present at tho measure¬ 
ment P—Ho is supposed to have been. 

43. Q. (Mr. Roberts.) —Does not he sign P—He certainly 
signs ; bnt if he were present, why would there he all this 
discrepancy. We are constantly having to remit apaslti 
dues. If the patwari had been present, why should there 
he all these discrepancies. 

44. Q. You mean the civil patwari P—Yes, the village 

patwari. 

45. Q. What is your proposal P—I say the more fact of 
the Executive Engineer sending them to the Collector's 
office is tantamount to a farce, if they are not compared 
with revenue papers. 

40. Q. What comparison do yon want made?—To see 
whether the entries are correct entries. 

47. Q. ( Sir Thomas Higham.) —Do yon mean to Ray, if 
the village patwari had been there, these mistakes would not 
have been made ? The canal arain’s measurements are 
much more correct than the village palwari’s ; are they 
not. P—1 am not in a position to say who can make them 
more correct. 


21. Q. Has the canal irrigation supplemented well irriga¬ 
tion which was there before ?— It has considerably. 

22. Q. Do the men go back to these welis P—No. 

23. Q. Why not?—Out of 303 wells on our eslato, 124 
are now only worked, 105 are not worked and 74 are classed 
as wells in the villages for drinking purposes. That clearly 
shows that since the canal came they have ceased to work. 

24. Q. (Sir Thomas JTigham .)—Nearly half the wells 
have gone out of use?-Yes And as regards the water 
level, formerly the water from the surface averaged from 
20 to 25 feet, but since the introduction of the canal I have 
taken the water level of several wells and I have found now 
they range from 8 to 12 feet. 

25. Q. (Mr. Roberts) —That is to the surface of the 
water P—Yes. 

26. Q- Do you think mischief has occurred to the land on 
that account that there is water-logging and deterioration? 

_There is no doubt tho iutroduotion of the canal has 

heightened the surface of the water. 

27. Q. Do you think that has been a harm in itself P—It 
has increased reh slightly. 

28. Q How long ago wore those levels taken ?—I took 
them in November. 

29. Q- When was this 25 feet level taken P—That I have 
taken from hearsay ; that I have from the old meu of the 
Villages. 

30. Q. You say reh has appeared slightly—not much P 
—Not much. 

81. Q. (The P raider,t.) —Are you on the Kalda distri¬ 
butary 'Yes, on the Kalda rqjbahas. 

32. Q. You have some drainage cuts thereabouts?— 
Yes, several. 

33 . Q. Do you think tlioy aro doing good P—They have 
done an immense lot of good. 

34 Q. Do you suppose they have brought down the 
spring levol again P-They have hardly had time to do it. 

35. Q Have you yourself known of any instance where 
the progress of reh has been arrested by drainage P—No, 
not yet. 

36. Q. You must be In the way of hearing things from 
tho kashtkars? — I have to be very intimate with them. 

37 . Q. Have you had complaints made of false measure, 
meat's of fields being measured that are not irrigated?— 
A very few cases. 

38. Q. Do you think in general you may say the people 
are fairly well contented with the irrigation P—Yes. 

39. Q, 'Would it be recognised as an improvement if 
more was put in tho hands of the tahsildar and his officials 
and taken away from the canal officers as regards measure¬ 
ment and distribution of water P—No. I have a proposal 
for checking canal measurements. The present procedure ia 


48. Q. (Mr. Roberts.) —The khasra is the same for both 
the patwari and the canal amin ; is not it ?—Yes. 

49. Q. Whore does the discrepancy come in ?—The pal- 
10 ari is supposed to send in a statement every year showing 
that so many bighas of wheat and so many of sug.ircano, etc., 
have been irrigated; the canal amin has to record the 
same thing which is known on the canal jamubundi, but 
my meaning is that the canal jamabundis when they are 
sent to the Coileotor, before being given to the zamindars, 
should be compared with the statement the patwari fur¬ 
nishes to the Collector. 

50. Q. (Mr. Roberts.)— But the patwari does not send 
in his proposal till lute. These are discrepancies which 
<xicur ; there is occasionally a difference in the entry of the 
oultivator ’9 name. Is that your experience P—Yes, in 
names and in accounts also. 

51. Q. Does not the patwari go with the amin ?—He is 
supposed to go with tho amin and get a certain allowance 
from Government. 1 believe it is Rs. 1-4 per 100 acres for 
being in attendance; but, as a matter of fact, bo does 
not go. 

52. Q. (The President.) —Have you any other suggestions 
to make to us ?—There is one other point I would like to 
bring forward, and that is the false economy practised id the 
department. Sometimes it happens that a sub-overseer on 
its.34.or Rs. 40 per month is given charge of a sub-division ; 
it may be for a couple of months ; it may be for six months, 
and that same subordinate has under him a zilladar ou 
Rs. 100 a month. Is it possible, I ask, lor that man on 
Rs. 100 to obey the orders of a man on Rs. 35 ? 

63. Q. Docs that take place sometimes P—It has happened- 

(The Secretary.) —1 have known it to occur in the case 
of a sub-overseer; the zilladar is put under him. 

(Witness.) —T have known of a case of an illukadar 
holding temporary charge of one of the sub-division* in the 
Bulandshahr Canal and having a zilladar under him. 1 
could not tell you for what length of time he Lei. charge. 
This matter was brought to my notice by an Assistant 
Engineer. 

54. Q. (The President.) —I suppose you have knocked 
off indigo from your estate ?—It is not sown even now. 

55. Q. Are you substituting any kharif crop for it P— 
Sugaroaae has increased and taken the place of indigo. 

56. Q. Will that go on to a large extent P—The culti¬ 
vation of sugarcane has almost doubled since indigo hat 
died out. 

57. Q. Is it anything like the area that indigo used to 
cover P—No, but it is the best thing that oould have 
happened in the interests of the Canal Department, the 
indigo dying out and being replaced by sugarcane. The 
rates for indigo were Rs. 1-14 per bigha, whereas they 
oarne to be Rs. 4-2-8 per bigha for sugarcane. 

58. Q. Is ootton taking the place of indigo P—No, I 
would not say so. 
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69. Q. (-Sir Thomas Higham.)— I don’t ( l ulte onder- 
stand what you were saying about the flow rates. Yon 
think they are too low P—Tbo flow rates are sufficient ; what 
I advocate is a reduction in the lift rates to encourage the 
cultivators to take it further. 

60. Q. But there is not very much land to be irrigated 
by lift ?—A very great deal. 

61. Q. Most of the land commanded is commanded by 
flow ?— A certain amount of the land is certainly com¬ 
manded by pakka big ha flow in onr estate ; the flow 
irrigation is 9,600 and the lift is only 2,000. 

62. Q. That is a very small proportion P—Yes, about 
one-fifth. 

63. Q. Here you say it will cost 15 annas to lift, if 
they take a third watering P—It is ft*. 2-13 in labour only. 

64. Q. And they have to pay 15 annas for the lift rate 
per pakka bigha, that is, Bs. 3-12 P—Yes. 

66 . Q. And the flow rate is only Rs. 1-14 ; where does 
the rest go to, the difference between the Hs. 1-14 and 
Bs. 3-12 P—The men who cultivate by lift have to pay 
Bs, 3-12 for their water and the men who cultivate by 
flow take a great deal more water and pay less. 

66 . Q. Your meaning is that thore is a margin for further 
increaso in the flow iateP—The flow rates, as they stand at 
present, aggregate Bs. 3-12 per pakka bigha during the 
year, that is, for the two fads. The zamindar does uot 
get that rent from an oocnpauoy tenant during the whole 
year. 

67. Q. Why should ho get as much as the water rate P— 

I am simply giving yon a comparison. 

68 . Q. The rents are notlower than before the canal came 
in P—They have been enhanced. 

69. Q. Why cannot we enhance the flow rates P—It most 
also be understood that the man who has taken lift irri¬ 
gation is very chary about going in for a second watering 
and he runs a ohanoo of having his crop dry up. 

70. Q. The flow man does not run that ebance P— No. 

71. Q. He is very much better off?—Yes. 

72. Q. Then surely he cau afford to pay more than that 
Bs. 1-14 P -In my humble opinion it is sufficiently high. 

73. Q. You think it is sufficiently high, because the total 
water-rate is more than the total reut P-Yes, that is my 
meaning. 

74. Q. {Mr. Muir-Mackenzie.) —There are still about 
half the wells in operation on your estate notwithstanding 
the introduction of canal waterP —The walls that are 
working now are half in ntimbor that is true, but thoy are 
working where there are no canals. 

76. Q. Are they kachcha or pakka P—Mostly pakka. 

76. Q. Have yon made pakka wells for your people at 
# ]1 f—We have notin recent years, but most of these wells 
weromade by the Skinner family years ago prior to the 
introduction of the canal. 

77. Q. The tenants don’t make any new wells P—They 
have in recent years. 

78. Q. How do they get money for making the wells P 
Are they generally substantial enough to makothem without 
borrowing P—The only men who will make wells are those 
who have surplus cash, and all the takavis in the world 
won’t encourage them to make wells. 

79. Q. You don't think if you provide a man with part 
of the cost he needs that will help him P—I don’t think 
so. Two years ago when the rains failed we asked them if 
they woold have takavi, but not a man would take it. Well- 
to-do tenant, as a rule, will sooner borrow money and even 
pay as far as 12 per cent, interest and spend that money on 
marriages, but they won’t sink any wells. Only men who 
have surplus cash aTe the men who sink wells. 

80. Q. We heard from a Collector yesterday that ho got 
people to borrow Bs. 80,000 in the district P—I am speaking 
from experience on our estate. 

81. Q. You say your people never make their wells out 
of borrowed money at all P—No. 

82. Q. {Mr. Roberts.) —Are there any new wells out of 
that lot on jour estate?-Out of this total there are many 
new wells. 

83. Q. Within the last ten years were there many new 
wells made ?—Within the last few years I should not think 
more than 20 at the outside—two wells a year. 

84. Q. {Mr. Muir-Mackenzie.)—Have they been partly 
made to replace old wells P—1'artly to replace old wells and 
some of them are new. 


85. Q. What is the average lifo of a good pakka well P— 

I cannot say the average, but there are some wells now that 
have been worked for the last 60 years. 

86 . Q. Are there many wells which would last indefinitely 
if carefully looked after P—Yes, but only those wells made 
with brick and lime plastered inside. 

87. Q. Would they ever make a well of that sort to oarry 
only one bucket P- Wells made now are for two laos or 
four laos. and a pakka well costs from lls. 300 to Ks. 400. 

88 . Q, For two laos? —Yes. 

89 - Q. {The President.)—Plastered inside, entirely 
pakka P—Yes. 

90. Q. {Mr. Muir-Mackenzie )—And that sort of well 
may be expected to last an indefinite number of yoarsP— 
Yes. 

91. Q. In those parts of your village where no irrigation 
is given do you know what the water level is P—I have not 
got it written down, but I have a very good idoa. In some 
of our villages towards gulaothi side the water level there 
as far I as remember, is fully 30 feet from the surface. 

92 Q. Is that on high ground P—No. 

93. Q. How far is it from any canal ? Is it quite far 
from the canal P—Miles, but this area that I am referring 
to now has a nadi about a mile away from it. These wells 
I am referring to now at which the water level is at present 
30 feet from the surface are far too remote to have been in¬ 
fluenced by the oanal. 

94. Q. (The President.) —Are they near the edge of the 
Kadir P-Yes. 

95. Q. (Mr. Muir-Mackenzie.) — Have you any idea what 
these wells which were umdo by the Skinner people cost ? I 
refer to the original wells were thoy made through the 
tenants ?—No, Skinnor capital. 

96. Q. Have you any idea what they cost ?—I have not 
an idea, bul I know you could not build some of these wells 
under Its. 600. 

97. Q. I suppose they ’are very flue large wells P—You 
can work four buckets on thorn. 

98. Q- Did they make their wells much tho more cheaper 
than their tonants could make them ? —No. 1 say a teuaut 
can make them cheaper than tho zamiudars. 

99. Q. Have the wells by inoreaae of rent paid the raonoy 
spent upon them P —l have not got figures. I could not 
speak with any certainty. 

100. Q. Do you think they have P —I don’t think so, 
hcoause if they had paid they would have been continued. 

101. Q. They were more a work of munificence, I suppose P 
—Yes. 

102. Q. (Mr. Rajaratna Mudaliar )—Ycm said pakka 
wells oau he constructed for about Bs. 400 P - Bs. 300 to 
Bs. 400. 

103. Q. Does that represent the cash payment alone, or 
does that include labour P—It includes everything. 

104. Q. Exclusive of the labour of the rayatsp—It 
includes the labour of the rayats, wood, limo, mortar, 
everything. 

105. Q. How many acres would such a well of two loot 
irrigate during the whole year P I mean the total area that 
oan be irrigated in a year, kharif&ai rabi? —A well like 
that oan protect nine acres from famine. What I mean is 
that these very same bullocks would have to work in the 
plough also and do odd jobs. You oannot say, that the 
woll cannot do more. 

106 Q. The well oan do more if yon can get the 
bullooks P—Yes. 

107. Q- Could your area be doubled if you had a separate 
pair of bullooks P—If you doubled the mon and bullocks, 
you ooald double your acres. 

(The Secretary.)—One lao oan water In a day from 2 to 
2 i kachcha big has, a little short of a pakka bigha. 

108. Q. (Mr. Rajaratna Mudaliar.)—li a tenant con¬ 
struct* a well, you don’t enhance his rent P—No. 

109. Q. Then why doesn’t he oonstruot more wells if he 
j g certain of being exempted from enhancement ?—He won’t 
be exempted at the next settlement. 

110. Q. He will hsvo 40 years’ exemption } won’t heP— 
30 years is the period of settlement. 

111. Q. And during the period of the onrront settlement 
ho would have tho benefit of that water P Yes. 
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112. Q. Ia that not a strong inducement for him P—It is 
not a mutter of Inducements where the land is sufficiently 
well irrigated by canals. That is one of the reasons I can 
ascribe for wells”not being made ; secondly, if a onltivator has 
spare cash, he will spend it on a well; if he has not, he won’t 
spend it and he will not take takavi. 

113. Q. You said on canal irrigated lands tho rents have 
been enhanced by the zamindars P—The rents hare not only 
been enhanced on canal lands, but also on the well lands 
during the last settlement. / 

114. Q. Not by the zamindars independently of the settle¬ 
ment P—No. Yon see the Government enhanced thezamin* 
dars’ rovonue in the settlement of 1889, and the zamindars 
enhanced their tenants’ rents. 


128. Q. He would not be paying Rs. 3-12 to the Canal Mr. W. A. 
Department for his entire holding, because he would not be Kinloch. 
irrigating his holding twice P—No. - 

124. Q. Have yon got any tenants paying only Rs. 3-12 20th Dec. 02. 
rent P—There are many of onr ooenpaney tenants not 

paying that. 

125. Q. And yonr non-oocopancy tenants what would 
ths.v be paying ?—Non-oooupancy tanantB pay Rs. 6 pakka 
bigha. 

128. Q. In tbeir case the zamindar is getting full Tent? — 

Yes, but the majority of our tenants are occupancy tenants. 

127. Q. What is the average rent of yonr occopancy 
tenants?—Ronghly speaking, Iis. 3-8. 


115. Q. Bat the zamindar’s revenue is filed upon the 
actual rental". If your rents have increased, the zamindar’s 
rates must also have increased P—In tho last settlement the 
revenue was fixed upon the existing rentals, On that the 
Government increase was 37 or 38 per cent, and Government 
then gave ns leave to sno our tenants for a corresponding 
increase. 

118 Q. If there had been no enhancement in that 
settlement, the zamindars would not have onhanced their 
tenants' rents ?—Quite so. 

117. Q. You said thore were discrepancies between the 
canal officer’s jamabundis and the patwari's figures. Have 
many cases of that kind come to your notice P — We are con¬ 
stantly having to refund mouey for these discrepancies. 

118. Q. If the Canal Denntv Collector prepares his jama- 
bunds in oonsnltation with the pat war i, could not these 
discrepancies bo obviated P—Yes. 

119. Q. What is the difficulty ?—Tho difficulty is that the 
patwari is a man who only does the signing and never 
troubles about going with tho arain to the spot. That is 
mv grievance. At present the pa f wari has nothing to fear j 
lie simply signs the jamabundi year after year. Punish the 
men once or twice and you will never have theso discrepan¬ 
cies occur again. 

120. Q. (Mr. Roberts.) -Yon remark that the flow rate 
was its. 1-14 a pakka bigha and Rs. 1-14 for the next 
fatl. Does any land do two fasts in the year P—Yes, 
indigo and wheat; we will say so. 

121. Q. Doos »ny land have two fasti crops in the yoarp 
—Yes, indigo and wheat. 

122. Q. Does any cultivator irrigate the whole of his 
land twioo in the year ?—Not the whole area. I am taking 
Rs. 3-12 for an Individual area. 


128. Q. What class of people are paying that P—No 
particular olass. 

129. Q. What have they been enhanced ta now ?—We 
cannot enhance on them. 

130. Q. But yon have?—By this new Act, no. 

131 Q. Under the old Act what could you do?—Under 
the old Aot wc could not enhance. 

132. Q. Have yon tried P— Yes. 

133. Q. My impression is that Rs. 3-12 is a very low rate 
in B for occupancy tenants. Why cannot yon get it 
raised up to the rates other occitpanoy tenants are pay¬ 
ing ?—Tho Settlement Officer divided the areas into areas 
of like capacity aud like soil and he made the rates all one- 

134. Q. Now about lift and flow Irrigation you pointed out 
that the lift man is at a disadvantage. Of course ocenpanoy 
tenants will be paying the same rents, bat in the case of 
non-oecupancy tenant taking lift irrigation, does he pay yon 
[he same rent as a non-occnpancy tenant taking flow P —Yes. 

135. Q. That would soem to support Sir Thomas Higham’s 
argument that there is room for enhancement all over P— 
Yes, but all his land is not lift irrigation. 

136. Q. For the area under lift irrigation P—But he may 
only have a portion of the land nnder lift. 

137. Q. (Mr. Muir-Mackenzie) —I understood yon to 
say that the rent of a tenant who had oonstruoted a well 
was liable to enhancement at the new settlement P—Yes. 

138. Q. Take the case of a non-canal irrigated traok- 
Supposing he is paying dry rates at the current settlement 
would he at the next settlement have bis land raised to the 
wet rate?—Ves. 

139. Q. Even although he were only paying the dry rata 
before P—YeB. At the next Bottlement for the faot of 
that well being there, he would have to pay the wet rate. 


Mil, of Khurja, District Bulandshahr. 


Witness No. 60.— Eai Bahadur Nathu 


t To the President )—I want water for a village in 
Bnlandshahr. There are wells in the village and the water 
is only 20 feet from tho surface of ground, but when oanal 
water comes the value of a village is quadrupled. Tnero is 
plenty of scope for making more wells, hut unles* tho 
zamindar and the tenant agree, no wells are made. Where 
a tenant is maurusi, tho zamindar opposes the construction 
of a well on his land. A pakka well costs Rs 600 for two 
bnckets. There has been no damage in my parts from 
spring lovel rising; there is no doubt that drains are neoes. 
sary in plaoas. I remember times of great fever in Khurja, 


but tbero has booo none since the drains were made. Tho 
Canal Department should take over the cultivator’s guls- 
The zamindars ami cultivators make thorn badly. 

(To Mr. Rajaratna Mudaliar .)—My estate is in Aligarh, 
and is canal-irrigated. I have no complaint against the 
canal administration. If anything goes wrong, I bring it to 
notioe and it is put right. The land used to be damaged 
by excessive irrigation, but this has been remedied by 
outlets having been reduoed. Reduction of outlets has 
been rnalo during tho last four or five years. There are 
very few complaints of shortness of supply. 


Bahadur 
Nathu Mai. 

20th Dec. 02. 


Memorandum of points to be considered by the Irrigation 
Commission in the United Provinces of Agra and 
Oudh, in amplification of certain points noted in the 
enclosure to Public Works Department letter No m 
547 C. W. I., dated 7th May 1901 and in the printed 
“ Questions for Revenue officers." 

1. Extension, etc., of existing Irrigation Works .— 
Are many extensions or improvements of existing works 
whioh wonld bo oertain to prove remunerative or to increase 
the efficiency of the works, held in abeyance owing to res¬ 
triction of funds P 

2. Financial arrangements .—Have present arrange¬ 
ments under the provincial settlement the effect of en¬ 
couraging or discouraging the extension of irrigation ? 

3. Expansion of irrigation from existing works. —Mai n 
features and results of the policy adopted during recent 
years for the expansion of Irrigation from existing canals 
by remodelling the channels, readjusting the size and loca¬ 
tion of outlets, and improving generally tho system of dis¬ 
tribution. Further scope for similar improvements. 


4. Duty of water .—Improvement effected of recent 
years in the dnty of water. Probable percentages of supply 
at head of oanals still lost by percolation, etc., from (1) 
Main Canal, (2) Distributaries, (3) Wateroourses. Results 
of any experiments that may have been made with reference 
to the question of rendering the channels watertight by 
puddling or otherwise. 

5. Distribution of water .—How is the distribution of 
water controlled and the share of each village and cultiva¬ 
tor determined, more especially with reference to tho more 
recently oonstruoted ohanncls. 

6 . Index of protection-Protected and unprotected 
tracts .—In tho light of recent experience what is considered 
to be (1; the proportion of the average area annually sown 
whioh must be matured, and (2) the proportion of the nor¬ 
mal ru bi area which must be irrigated, to ensure a tract 
against ramine. Situation, areas, and populations of dis¬ 
tricts or tracts which in the a-benoe of artificial irrigation 
would be liable to suffer from drought; map of sumo. Pro¬ 
portion in eaoh district or traot which the area irrigated in 
dry year boars to the normal rabi area. Mean annual rain¬ 
fall of eaoh district or tract. Years in whioh district or 
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tract suffered from drought or would probably have suffered 
in the absence of irrigation ; and the rainfall of each of 
these years. 


201b Dec. 02. 7. Storage works .—Tho feasibility of holding over a 

- sufficient supply from ordinary years so as to afford the 

fullest possible amount of protection to the crops in a year 
of drought. The following particulars in rogard to one or 
two typical storage works : — 


I.—Initial Statistics.— 


1. Area and nature of catchment. 

2. Average annual rainfall over catchment. 

3. Full supply capacity of tank in million cubic 

feet. 

4. Percentage of capacity on run-off due to total 

average rainfall. 

5. Water-spread at full supply. 

6 . Total capital cost. 

7. Scale of water rates. 

II.—Annual Statistics for typical years. 

1. Rainfall of year. 

2. Amount stored during year. 

3. Amount run over wasto weir. 

4. Total run-off for the year. 

5. Percentage of run-off on total rainfall of year. 

6. Area irrigated during the year in acres. 

7. Quantity of water if any left in tank at end of 

irrigating season and available for next 
year. 


ground to water surface ; the average cost of a pakka well ; 
and of a hachcha well ; the amount of Hakavi advanced in 
eaoh yoar for the construction or repair of wells ; the num¬ 
ber of wells constructed or repaired by means of these ad¬ 
vances. Districts in whiohHbe extension or security of cul¬ 
tivation must depend mainly on the construction of new 
wells. 

9. Private irrigation works other than wells .—Districts 
in which private irrigation works (including field embank¬ 
ments) exist. Brief description of such works and desir¬ 
ability and possibility of encouraging their further construc¬ 
tion in certain districts. 

10. Black cotton soil .—Usual depth of black cotton 
soils and nature of the underlying stratum. Extern to 
wkioh the suitability of these soiIs for irrigation is affected 
by their depth and by the facilities for natural drainage 
afforded by the stratum underlying them. Average increase 
of produce due to the irrigation of tho various descriptions 
of black soils, as shown by any crop cutting experiments 
that may have been made during recent years. 

11 Flood protection and drainage works .—Draiuage 
of canal-irrigated districts; total expenditure incurred ; 
and results obtained, beneficial and otherwise. Necessity 
for the further construction of drainage works in canal-ir¬ 
rigated and other districts. 

12. Famine relief works .—Total expenditure incurred on 
each class of rolief works—Roads and road metalling, Rail¬ 
ways, Irrigation Works Village tanks for water-supply, and 
Miscellaneous—in each of the districts affcoted by the famine 
of 1896-97. Works uncomplcled at the end of the famine 
which it is considered desirable to complete as a charge 
against Imperial or Provincial revenues. Reasons for pro¬ 
posing their completion. Result attained on completed ir¬ 
rigation or storage works. Arrangements made for the 
control and maintenance of such works. 


8. TFe«f.- A memorandum and statements (vide form 13. Famine relief programmes .--Districts for which 
attached) showing of each district and province the number programmes have and have not been prepared. Kxaniina* 

of wells pakka kachcha and total), in use for irrigation t ion of programmes, especially thOBe of districts most liable 

during each of the past ten years ; gross area of crops t, 0 f am i nCj w jth reference to the number of units provided 

irrigated by the wolls in each year; the average area of f or> the distribution of the works ovor the district, and 

crops irrigated per well m (1) a specified normal year and thcir uti] ; ty Maps of proposed works. Arrangements for 

(2) in a specified year of drought ; the average depth from maintaining, extending or completing the programmes. 



